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process control panels 
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HERE’S THE ANSWER 
TO YOUR SMALL FLOW 
CONTROL PROBLEMS 


REDUCING VALVE 


for accurate, foolproof regulation of small 
flows of steam, air, gas or liquids, with inlet 
pressures to 1000 psi and reduced pressures 
from 2 to 400 psi. 


Change operating conditions quickly and 
easily with simple, handwheel adjustment 
—no need to waste time changing springs 
or swapping parts. Check these widely 
accepted Leslie features that are standard 
in the new, efficient, Leslie Small Flow 
Reducing Valve. 
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SEND FOR DESCRIPTIVE BULLETIN 511-A 
WITH COMPLETE CAPACITY TABLES 











TRADE 
Before you order— 


special with most manufacture’s but are standard with Leslie. F 5 [ | 


The new Class LCB is just one of the many units that are 
MARK 


Check to see if any pressure, temperature or level control you 
want is standard with Leslie, before you order. Play it safe. 
Your Leslie Engineer is listed under ‘“Valves’’ or “Regulators” THE FIRST NAME IN PRESSURE, 


in the classified telephone directory in principal cities. TEMPERATURE AND LEVEL CONTROLS 
Since 1900 


LESLIE CO., 215 Grant Avenue, Lyndhurst, New Jersey 
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Creative Contributions 
to Centralized 





GRAPHIC 
Process Control... PAN E Ls 










by FOXBORO 


Years of experience in panel design and 
construction have equipped Foxboro Panel 
Engineers with many exclusive techniques... 
methods which bring you unequalled perform- 
ance in centralized process control. 


One typical feature is the use of aluminum strips 
and shapes, three-dimensional in effect, in bright, 
permanent colors, to symbolize flow lines and 
vessels. These are securely attached over the 
background finish, yet may readily be rearranged : , 

when necessary without marring the finish or Swe a ene cps 
leaving ugly holes. CIf you prefer, painted closed if desired), terminals ae for 
graphic panels can be furnished.) quick identification in field, neat ar- 
Behind the panel, Foxboro’s open framework canine te at benanaeena” = 
construction and the neat, clean arrangement of : 
piping and wiring permit quick installation 
and far easier maintenance. 
Foxboro’s skilled Panel Assembly 

Department completes the team 

which provides you with the most 


efficient and usable Graphic Panels Reg 
available today. Let us work up 
a detailed proposal for you. 

The Foxboro Company, 
314 Norfolk St., 
Foxboro, Mass. 


PROCESS CONTROL ENGINEERING 











FACTORIES IN THE UNITED STATES, CANADA, AND ENGLAND 
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1. PROPORTIONAL UNIT a, GIMBAL UNIT 3. PRIMARY ELEMENT © 
interchangeable with combines primary and feed- i helical or spiral bourdoa, 
proportional- he back motions — basic or bellows as 
reset unit. in all controllers, required. 
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Masoneilan 60000 Series Controller 
IS SIMPLEAS ABC 


One Setting of basic “3-in-1” controller 


selects on-off, proportional, or differential-gap control; direct or reverse 
action; proportional band or differential-gap setting. 


Easy to Set, Adjust, Test and Service = 


all settings made without removing chart; all subassemblies complete and 


directly accessible; all air passages manifolded; four-position transfer switch 
in manual control subpanel. 


Easy to detach and interchange subassemblies 


from backplate-manifold to vary desired control function; for cleaning or 
servicing. 


6. BACKPLATE-MANIFOLD 
4. RELAY PILOT 5. PEN MOVEMENT supports subassemblies; con- 
cleanable orifice and includes gearless index ceals, supports, tubing; 
integral filcers. setting. eliminates fittings. 
(Rear View) 


MASON-NEILAN REGULATOR CO. 


1212 ADAMS STREET, BOSTON 24, MASS., U.S.A. 


Sales Offices or Distributors in the Following Cities: 
New York ¢ Syracuse * Chicago « St. Louis « Tulsa « Philadelphia * Houston « Pittsburgh + Atlanta + Cleveland 
Cincinnati *« Detroit « San Francisco * Boise * Louisville * Salt Lake City « El Paso *« Albuquerque * Odessa 
Charlotte *« Los Angeles « Corpus Christi *« Denver * Appleton * Birmingham * New Orleans « Dallas « Seattle 
Mason-Neilan Regulator Co., Ltd., Montreal and Toronto 
















emotions! Aumento! Automatico! Automatisie- 
rung! Automation! You may and probably will hear it 
said in all these ways at the First International Instrument 
Congress and Exposition, for the 1954 Instrument Confer- 
ence will truly be international. Among almost three 
hundred exhibitors there will be representatives from Eng- 
land, Germany, France and Italy. And technical papers 
from as many countries including a late-comer from Japan. 

But the conference will be more than international, it 
will have the broadest and most complete technical pro- 
gram ever offered. In addition to the ISA program, techni- 
cal programs will be offered by American Institute of Phys- 
ics, American Society of Mechanical Engineers, American 
Microscopical Society, American Society of Photogram- 
metry, Society of Experimental Stress Analysis, American 
Institute of Chemical Engineers, The American Chemical 
Society, the Metropolitan Micro-chemical Society, and the 
Institute of Radio Engineers, all cooperating to make this 
Conference the greatest of its kind ever held. 

The ISA technical pro- 
gram will consist of some 
fifty sessions covering 
around one hundred seven- 
ty papers. Starting with 
the Analysis Instrumenta- 
tion Clinic on Monday, Sep- 
tember 13th, the technical 
program runs continually 
through Friday, September 
24th. No papers will be 
presented on the interven- 
ing Saturday or Sunday, 
but the Maintenance Clinic 
is scheduled for Friday, 
Saturday, and Sunday. 
Both Clinics promise to be 
outstanding. The Mainte- 
nance Clinic hopes that be- 
ing in the middle of the 
program it will promote 
attendance of its registrants at some of the other technical 
sessions and at the same time give them a chance to see 
the Exhibit. The Analysis Instrumentation Clinic, in ac- 
cordance with the ISA educational policy, is offering classes 
on some new and not too well known instruments to give 
users a chance to keep up with the field. 

Papers may be heard on almost any subject in the instru- 
ment field and on many of the allied fields. Rather than 
attempt to name papers, the subject matter of some of the 
sessions will give a better idea of the breadth of the pro- 
gram. 

Operations and Maintenance is offering two sessions, 
either the day before or after their clinic. Testing, among 
its nine sessions, is offering one on Dynamometry and one 
on Low Temperatures Measurements. This Jast covering 





1954 CONGRESS ... 


Technical Progr 1 


work below 80° Kelvin, is having trouble in selecting i} 


best papers to be presented. Analytical Instruments @ 
addition to its clinic is offering five sessions includingy 
symposium of pH. Production Processes need not be tal 
about. Its six sessions will carry the usual high intermg 
with papers from Beverage, Chemical, Food, Heating @ 
Ventilating, Metals, Petroleum, Power, and Textiles. } 
select any one as outstanding among the rest would} 
foolish. Anyone who has ever attended a Conference kim 
that they will not offer anything mediocre. This yearW 
be above their average. 

Transportation has plans for five sessions but have 
given titles to individual sessions. Medicine has plann 
five sessions including a semi-popular evening session@ 
time lapse cinematography with a movie. Meteorology# 
offering one session, but this one will be of interet® 
everyone. Aeronautical Instruments has plans for ® 
sessions including one on Flight-Test Instrumentation. l® 
Handling is offering two sessions, one on automation, i 
the added possibility of a high level panel discussion m® 
latter subject. Nuclear Radiation will present two sessia 
one of which will be an evening session on Civil Defense 
interest to everyone. 

The Technical Division welcomes a visitor from Opa 
tions Division in the form of two sessions under Educalit 
and two more co-sponsored with ASME. These four® 
sions should interest anyone employing instrument @ 
from the high level engineer to the beginning mechanit¢ 

American Society of Mechanical Engineers is offering# 
additional three sessions on Terminology, nothing mm 
need be said. The American Institute of Physics is plantlt 
three sessions, one of which will cover temperature i 
surements. American Institute of Chemical Engineers Wi 
hold two sessions on Material Handling Equipment @ 
should be of interest to a large number. Two sessions Wi 
be devoted to a Micro-chemical Symposium under a gm@ 
of five interested groups. 

Society of Experimental Stress Analysis, American & 
stitute of Electrical Engineers and the American Mic 
cal Society have announced plans for 6, 2, and 4 sessilis 
respectively, but sofar have not given the subject mal® 
From past experience all these sessions will be informatie 
Institute of Radio Engineers will also be cooperating, bit 
the present have not announced the extent of their prog 
or content. : 

All in all, the 1954 Conference will be the best @ 
offered and the only worry will be living up to it int 
years. Watch every issue of your ISA JOURNAL 
“Progress Reports.” 


: W, / 4 CM 


Vice President and Chaim 
Technical Division Comm 
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INSTRUMENTATION AND SCIENCE 


By PAUL E. KLOPSTEG, Associate Director, 
National Science Foundation 


The following is paraphrased from the oral and written ideas expressed on many occasions over the past 
year by Dr. Paul D. Klopsteg, Associate Director of the National Science Foundation. 


The ISA Journal is 


proud and privileged to bring this important message for the Nation, and particularly to those who earn 
their living, directly or indirectly, in the Field of Instrumentation. 


DVANCES in any science do not come about spontaneously. 
They are the products of mental effort impelled by that 
subtle quality possessed by a fortunate few: the urge to 
know and understand. Fortunately there are those who find a 
challenge and a consuming interest in responding to their urge to 
know and understand. They constitute a great natural resource, 
possibly our most important resource. We have a national re- 
sponsibility to find inquiring, intelligent young minds and to 
see that they are given every opportunity to develop their abili- 


Although such comments as these may, at first, seem some- 
what foreign to Instrumentation, they are nevertheless related 
to it; for, quite obviously, when one speaks of advances in any 
area, he must necessarily speak of those qualified to make those 
advances. No one can doubt that the future of a nation which, 
as ours, has achieved its position in the world largely through 
industrialization, depends on an advancing technology. There 
can be no doubt that the field of Instrumentation is an exceed- 
ingly important factor in this advance. 

There is being accumulated increasingly reliable information 
regarding the training of scientists and engineers behind the 
iron curtain. Russia recognizes them as the most valuable of 
her assets. Last year Russian universities produced about twice 
as many engineers as we did and the ratio will prospectively 
increase over the next several years. In graduate training in 
science they are not far, if at all, behind us. Their requirements 
in mathematics and science for admission to universities are 
substantially higher than ours. Can anyone doubt that we are 
in a contest? Many of us, though recognizing that we are, 
would probably doubt that we could lose it, since America has 
always been so far ahead in such matters. Yet we must not 
lose that contest and we are likely to lose it if we allow our- 
selves to underestimate the Russians and if we fail to do what 
is necessary in the exploration, discovery and development of 
that greatest of our resources — the intelligent young mind. 

are many directions that this development must take. 

_In science and engineering and hence in basic instrumenta- 
tion development and research, the initial development of our 
intellectual resources is clearly the responsibility of our schools. 
To the extent that they are hampered in their work, financial 
aid must be found wherever it may be available. We may hold 
that this should come from private sources, especially from in- 

ry, Since industry is the eventual beneficiary. On the other 

if public interest in the matter fails, with the concomitant 
. Public financial support, a gap develops and the nation 
is the loser. By act of congress the National Science Foundation 


oF tage E. Klopsteg is Associate Director of the National Science 
teen cz, on leave from Northwestern University where he is Di- 
t r of Research in the Technological Institute. He is a director and 
a preettent of the Central Scientific Company. 
of the N oA became Chairman of the Committee on Artificial Limbs 
~ nal Research Council, and was Chairman of the Governing 

Board o the American Institute of Physics from 1940 to 1947, and co- 
X Toee American Association of Physics Teachers in 1930, 
in ot ee awards are the Modern Award of the National Associa- 
Ci mufacturers and the Medal for Merit with Presidential 


has the responsibility, among others, for supporting research and 
education in the sciences. In the graduate fields, which includes 
much of the theory of basic instrumentation, research and educa- 
tion are inseparable. The Foundation can help close the gap to 
the extent that it is given the financial resources for doing so. 

To me; the word instrumentation conveys the concept of a 
technology, which, like any other technology, comes through 
a transition that has its beginning in research and in a broad and 
thorough understanding of the underlying knowledge. The 
more we know and understand about these fundamentals, the 
more likely our success in the art and the skills which derive 
from them. 

We are completely free of doubt about th importance of 
instrumentation to our technological advancement. It hardly 
makes sense to proceed on a catch-as-catch-can philosophy of 
hoping that enough young people will become sufficiently in- 
terested to direct their efforts into the field of physical measure- 
ment and control and that many will choose to make a career 
in the technology of instrumentation in order that we may back- 
stop industry with adequate technology. There must be planning 
and hard work to see that formal curricula be established, and 
that students become as aware and understanding of them as 
they now are of the more traditional fields. It is worth noting 
that although the indispensability of the experimental techniques 
designed to produce quantitatives data must have been obvious 
throughout the history of science since Galileo, there has been 
little development of the science of measurement and control 
as an independent basic science. 

As is well known, in the past many instruments for observa- 
tion or measurement, and methods and systems of control, have 
been the by-products of research and development. An investi- 
gator was intent upon the pursuit of an elusive aspect of know- 
ledge in some field of science. In this pursuit he found it 
necessary to bring to his aid certain known properties of or 
relations between matter and energy which found eventual im- 
bodiment in some device that became an important tool for his 
research. The investigator may have been exceptionally gifted 
in his specialty, but possibly less gifted in the specialized 
business of instrumentation as applied to his endeavors. Thus 
the by-product of his research, though valuable, was probably 
less so because it lacked the benefit of expert knowledge. There 
was progress, but less than there might have been. With the 
cooperation of someone who had specialized in measurement, 
greater success might have resulted. 


It appears obvious to me that more and better research would 
result if the specialist in a science that is normally and primarily 
not concerned with the theory and use of instruments could be 
relieved of the effort and labor involved in devising special in- 
struments for his research. Since experimental research is so 
completely dependent on quantitative means and methods, and 
since these have achieved such wide scope and great complexity, 
an expert in these matters seems indicated. Of some, and not 
the least importance, is that under such an arrangement the 
economies of time and money become synonymous with greater 


(Continued on Page 8) 











Plan to attend FIRST INTERNATIONAL INSTRUMENT CONGRESS AND EXPOSITION 













fo} 





BARBER Wheelco 
ai) Recorder- Controllers 

















Monitor and record flue gas optical density 
at AMERICAN SUGAR REFINING CO. 


Changes in smoke density too fine to see with a naked eye 
are indicated and recorded on Capacilog Recorder-Con- 
trollers at American Sugar Refining Co., Brooklyn, New 
York, where Domino Sugar is produced. Versatile Capaci- 
logs provide for excess smoke and air indication and signal- 
ing for a variety of smoke abatement jobs. Their unique 
simplicity assures maintenance-free, dependable operation. 
Use them for precise measurement, indication, control, and 
permanent record of temperatures, speed, static strain loads, 
a-c/d-c voltage and amperage. Read about Capacilog accu- 
racy and simplicity in Wheelco Bulletin C2-2. 


Stop smoke, 
save fuel! 


Sentry smoke density sys- 
tems, manufactured by L. V. 
Edwards, Rockville Center, 
New York, cut fuel losses 
due to excess air or smoke. 
Light beam across stack 
breeching falls on Photronic 
cell to which Capacilog 
meter is connected. Capac- 
ilog controls spotlight, sig- 
nals, etc., and records 
changes in smoke density. 





BARBER-COLMAN COMPANY, DEPT. D, 1542 ROCK ST., ROCKFORD, ILLINOIS 


Industrial Instruments « Automatic Controls « Air Distribution Products » Aircraft Controls * Small Motors 
Overdoors and Operators * Molded Products *« Metal Cutting Tools * Machine Tools « Textile Machinery 











productivity in the research effort, 
At this point you may agree as tol 
value and desirability of the sy 
but are wondering, as | have, how they 
might be put into practice. It can be x. 
complished, | am convinced, if a Plan j 
wisely drawn that provides recognition g 
instrumentology as one of the Giscipling, 
in the science areas of university traini 
In the larger research institutions there 
might be established an instrumen 
center with the function of applying sg. 
ence to science itself, with recognition gf 
the fact that its activities in research ap 
basic. It might provide consultative, iq. 
strument construction, repair and techni. 
cian training services. It could offer og. 
legiate courses in the fundamentals g 
measurement and control, both for sty 
dents and research scientists, who mj 
thus gain a better understanding of ty 
significance of instrumentology. 


The teaching function would clearly bp 
not only important, but it would also, i, 
a large measure, justify the center. He 
one may envision the specialized cours 
that follow the more fundamental training 
in physics, chemistry, mathematics, an 
whatever else may be prerequisite » 
them. The objective of the training woul 
be to develop competence in the studet 
in the theory of measurements, appraisals 
of error in observations and results, a 
alyses and representation of data, validity 
of conclusions derived from analyses: 4 
knowledge and appreciation of the theny 
and potentialities of control systems. 


In such a center the collegiate training 
should not include functional courses dé 
rected towards the learning of details d 
operation of devices of specific manufac 
ture, but rather to lay all emphasis on th 
fundamentals. Equipped with the know. 
edge and understanding that could be d& 
veloped in a course of this kind, the stué 
ent at graduation would be prepared tt 
proceed in almost any chosen direction it 
the broad field of Instrumentation. 


The phenomenal growth of the inst 
ment industry in this country since ft 
war gives some hope that a center of tht 
kind suggested might find it less difficult 
to obtain financial assistance than Wi 
true even five years ago. In general, it 
executives of the many companies cm 
prising the instrument industry are cogte 
zant of the importance of such a 
mental approach. Universities might wi 
look to them for moral and financial 
port. Not to be overlooked are the 
dustries in which instrumentation is # 
important factor in their operation. 


| am well aware that these suggestion 
raise more questions than they answe 
| sincerely hope however, that they ma 
help to build a vision of future possibilifit 
— the unlimited possibilities— of t 
service which instrumentation is 
of rendering our nation through its & 
vice to technology. | hope also it my 
stimulate the promotion of courses 
curricula in universities, through centes 
in which teaching and research may 
velop. New ideas are more easily 
than accepted, but we can look to 
phenomenal growth and accomplishments 
of the Instrument Society of America, 
of the instrument industry as evidence 
the importance of instruments to 
economy and security. These are strom 
arguments for moving forward. Fi 
| hope that through your thinking 
these questions and problems there Mm 


(Continued to Page 57) 
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Let us take a load 
off your mind? 








© YOU have a tricky load measurement problem struments are proving invaluable. Most recent develop- 
1). your mind? Something like measuring the ments afford a wide variety of ranges, greater range 
tension on a conveyor belt for example, or the thrust suppression, greater over-range protection and greater 
on a bearing, or the weight of solids or corrosive energy for positioning the pen or actuating a control 
liquids in a tank ... ? Taylor volumetric load measur- mechanism. Applicable to tension and compression 
ing elements have been used for years in paper mills, loads. Call your Taylor Field Engineer or write for 
but there are many applications throughout the in- BULLETIN 98232. Taylor Instrument Companies, Roches- 
dustry where these highly accurate and sensitive in- ter, N. Y., and Toronto, Canada. 

Pn 
PROBLEM SOLUTION CHARACTERISTICS 













Spool type Load Measurement Element 
To " | y sai, 


Range limits: 0-240,000 Ibs. for compres- 














measure the sion loads, maximum load not to exceed 
: 400,000 Ibs. Applicable to horizontal or 
weight of chlorine vertical tanks, containing corrosives or 
ever solids, making conventional level measur- 
in tanks J my my ing devices impractical. Tension loads 
0-30,000 Ibs. 
STR. STEEL PLATE 
Al Diaphragm type Load Measuring Element 

To accuratel 
Y VOLUMETRIC Range limits: 0-5,000 Ibs., maximum load 
measure squeeze 1 not to exceed 6250 lbs. Compound ranges, 


tension— 0 — compression also available. 
(0) Applicable to measure roll or nip pres- 
sures in calender stacks, press section and 
many other finishing operations involving 
processing of material between rolls. 


roll pressures on 
textile slashers 












To measure film ~BEARING — Transaire Volumetric Load Measuring Element 
tension within ~ ELEMENT Range limits: 0-300 lbs. in range spans as 
i 2 short as 30 lbs. Used in conjunction 

very close limits with a TANSAIRE* Pressure Transmitter 
as a f FILM which sends an output air pressure to an 
measure © indicating, recording or controlling re- 
“gain” or percentage ceiver proportional to the force applied. 


Applicable to film, paper, yarn or similar 
tension measuring requirements. 
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@ Above—Factory No. 1. Over 255,000 sq. ft. of 
floor space. The industry's most modern plant. Here the 
world’s largest production of pressure and liquid level 
control equipment is made possible by Fisher's un- 
equalled research, design, engineering, testing and 
manufacturing facilities. 


@ At Left—Factory No. 2. Over 67,000 sq. ft, of floor 
space. A major unit in Fisher's continuing expansion 
program of increased facilities and production. 
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ALBANY 

Malcolm W. Black & Co. 

* AMARKLLO 

Vinson Supply Co. 
ATLANTA 

Rittelmeyer & Co., Inc. 
BALTIMORE 

Rhodes Controls Co. 
BIRMINGHAM 


Jos. W. Eshelman & Co., Inc. 


BOSTON (West Newton) 
Wickersham, Petty & Co. 
BUFFALO 
W. J. Sommers Co. 
* CALGARY 
Borber Engineering & 
Supply Co. 
CHARLOTTE 
Robert E. Mason & Co. 
CHICAGO 
General Meters & 
Controls Co. 
CINCINNATI 
Harry T. Porter Co. 
a 


hrke & Co. 
* conpus ennish 
Puffer-Sweiven Co, 
* DALLAS 
Vinson Supply Co. 
* DENVER 
Joy & Cox, Inc 
* DETROIT 
DuBois- Webb Co. 
HONOLULU 
H. S. Gray Co. 
* HOUSTON 
Puffer-Sweiven Co, 
INDIANAPOLIS 
Acme Engineering Agency 
KANSAS CITY 
Sullivan-Mears Co. 
* LOS ANGELES 
Carter-Jones Company 
LOUISVILLE 
Allan K. Cook Co. 
* MARSHALLTOWN 
R. S. Stover Co, 
owey* ~~ 
ohnson & Scott 
MILWAUKEE 
Warren D. Ehrke & Co. 


SERVICE 
DIRECTORY 












MINNEAPOLIS (Hopkins) 
J. F. ee & Co. 
* MONTR 
seer & Steam 
Specialties, inc, 
MUSKEGON 
DuBois-Webb Co. 
NARBERTH, PA. 
Clifford B. ives & Co. 
oo 


ohnson & Scott 
+ NEW ORLEANS 
John H. Carter Ca 
NEW YORK 
Malcom W. Black & Co, 
NORTH LITTLE ROCK 
Johnson & Scott 
* ODESSA, TEXAS 
Vinson Supply Co. 


x 
Cone & Wallace Co. 
eae ogy 
A. Sosheine 
* PORTLAND. ORE 
Richord H Brown & Co. 
— 
Kidd & Co. 
* SAN inancsco 
George R. Friederich & Co, 
SAN JUAN 
F. A. Ortiz & Co 
SALT LAKE CITY 
Williams, Gritton & Wilde 
* SEATTLE 
Borrett & Yost? 
* SHREVEPORT 
John H. Carter Co. 
* SOUTH EDMONTON 
Borber Engineering & 
Supply Co 
ST. yey 
D. Hale & Co. 
* Tosonto 
George W. Beecroft Co., 
ltd 
* TULSA 
Vinson Supply Co. 
VANCOUVER 
Northern Columbia Process 
Equipment Co. 
WICHITA 
Sullivan-Mears Co. 
# Indicotes Field Stocks 
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Vinson 
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FIRST INTERNATIONAL INSTRUMENT 
CONGRESS and EXPOSITION =~ 


September 13-24, 1954 Philadelphia, Pa, 


S 








Microchemistry and Microchemical Instrumentation Symposiu, 


e The lecture room accommodations should be calculate 
for an attendance of 300 people. Provision must 


Since the last organization meeting for the First Inter- 
national Instrument Congress and Exposition, the follow- 








ing developments have taken place. 


The Symposium has been arranged for September 17, 


at Convention Hall. 
Program: 


9:30 AM: 


Opening of Symposium and introductory re- 


marks by Chairman, H. K. Alber, Arthur H. 
Thomas Company, Washington Square, Phila- 


delphia, Pa. 
10:00 AM: 


Lecture of Honorary Chairman of Symposium, 


Dr. A. A. Benedetti-Pichler, Queens College, 
Flushing, N. Y., “Microchemical Techniques.” 


11:00 AM: 


Dr. Al Steyermark, Hoffmann-LaRoche, Inc., 


Nutley, N. J., “Quantitative Organic Micro- 


analysis.” 


2:10 PM: Dr. John Mitchell, Jr., E. I. 


du Pont de Nemours 


and Co., Experiment Station, Wilmington, Del- 


aware. 
analysis.” 


“Physico-chemical Methods in Micro- 


3:00 PM: Dr. Harry Levin, Texas Oil Co., Beacon, N. Y. 
“Microanalysis in the Petroleum Industry.” 


4:00 PM: Dr. Walter C. McCrone, 
Foundation, Chicago, Ill. 
scopy (Fusion Methods)”. 

4:50 PM: Discussion and showing of 


Armour Research 
“Chemical Micro- 


moving pictures de- 


picting microchemical techniques (details to be 


announced later). 


Committee for above Symposium consists of: 
Dr. Arthur H. Hale representing the Affiliated 
Analytical Group, Delaware Section, ACS. 

Dr. Jos. Alicino representing the Metropol- 
itan Microchemical Society, N. Y. 

William Ellenbogen representing the Analyt- 
ical and Microchemical Group, Philadelphia 


sey Section, ACS. 


Richard Zahner representing the South Jer- 


sey Section, ACS. 


Dr. Herbert K. Alber, Chairman. 


e The Committee will not sponsor an exhibit of microchem- 


ical apparatus. 


Such an exhibit will be, however, part 


of the display booth of the Arthur H. Thomas Co., there- 


fore, no special booth is required. 


e No special arrangements for a general lunch or dinner 
is anticipated. Luncheon for speakers and invited guests 
will be arranged unofficially in one of the nearby hotels. 


e The Committee will not recommend a speaker for the 
evening session primarily because of difficulty of pro- 


viding a subject of general interest. 





made for a projector with standard size lantern slide 
a projector for 2x2” Kodachrome slides and a 16m 
movie projector without sound and probably another om 
with sound film. The screen should be of large size aj 
beaded if possible for best projection of colored slide 
Pointers and amplification system should be provided 


e The abstracts of papers will be available by March 1, a 
will be in such form that they can be printed in th 
program. A 750-word abstract has been requested frm 
the authors. The committee decided not to preprint th 
papers and, therefore, no committee for reviewig 
papers is necessary. 


e The pre-registration card should carry the imprint “ff 
Guest, Symposium on Microchemistry, Sept. 17, 19h” 
1200 cards will be needed for distribution to participat 
ing societies. Each of the participating groups needa 
least ten large display cards for distribution to insti. 
tions in each group advertising the Symposium on thet 
announcement boards and for display in the remaining 
lectures of this year. If possible 50 such large # 
nouncements should be made available to the committe, 


e The Symposium Committee has distributed informatia 
on hotel reservations to all societies but believes that ™ 
member will need hotel accommodations for the one-day 
symposium. 


e It has been suggested to name the various “streets” i 
the Exposition Hall after early instrument workem 
Microchemists are all “gadgeters” and, therefore, i 
following names of pioneers in the field of microchemit 
try are suggested: Dr. Friedrich Emich, Technisclt 
Hochschule, Graz, Austria, pioneer in General Mice 
chemistry; Dr. Fritz Pregl, University of Graz, Aust 
Nobel Prize Winner 1923 (for Microchemistry); Dt 
Emile M. Chamot, Cornell University, Ithaca, N. Y. Pit 
neer in Chemical Microscopy. 


e All correspondence and information should be sent # 
attention of the “Chairman, Microchemical Symposiutl, 
H. K. Alber, Arthur H. Thomas Company, West Was 
ington Square, Philadelphia 5, Pa. 

Corresponding Secretary is William C. Ellenbogen @ 
Smith, Kline and French Laboratories, 1530 Sprimf 
Garden Street, Philadelphia, Pa. 


H. K. Alber, Chairmat 


(Please turn to Page 41 for additional PROGRESS) 
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Steam Power Plant 





Instrumentation 


Abstract. Modern high pressure high tem- 
perature steam power plants require many 
hundred automatic controls, condition indi- 
cating and recording intelligences, and 
alarms for centralized operation and local 
patrol operators’ supervision. Obviously, to 
provide the degree of automatic operation 
and centralized control, along with suffi- 
cent facilities and instruments for local 
operation and testing of equipment, when 
required, calls for carefully planned engi- 
neering. 

To facilitate planning such an instrumen- 
tation program, the forms described have 
proven most helpful to the engineer in pre- 
g purchase lists, in transmitting in- 
formation to the drafting room, as an aid 
to erection contractors and later to instru- 
ment maintenance crews. With but slight 
modification they may be adapted for use 
in other industrial production processes. 


ODERN power plant design is 
M based solely on current economic 
conditions. The demand for electric 
energy shows an ever increasing trend. 
Along with this, there is an ever pres- 
ent ‘emand for lower energy charges, 
this in the face of constantly rising 
fuel charges and labor costs. 

Technologically, many advances have 
been made to increase production ef- 
ficiency. High pressures and tempera- 
tures are a major step forward, made 
possible by new materials of greater 
strength and temperature resistant 
qualities. In consequence, more com- 
plex and more efficient heat balances 
involving more stages of feed water 
heating and employing re-heat cycles 
are used on the boiler-turbine unit. On 
the generator, unit hydrogen cooling 
permits greater generation at reduced 
losses; and in still another aspect, 
overall operating efficiencies are im- 
proved considerably by quick- starting 
of boilers and turbines. 

Obviously, the number of functions 
and operations which must be co- 
ordinated are increased many fold; and 
the quantity of intelligence readings 
either indicated, recorded or by alarm 
80es up at even g* eater rate. No longer 
can operators, scattered about the sta- 
tion, operate a small number of rela- 

simple controls based on intelli- 
ence obtained from a few local instru- 


— 
“Engineer, Consolidated Edison Company 


ot New York 
York, N.Y. » Inc., 4 Irving Place, New 
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Fig. 1. 


By H. H. JOHNSON* 





Preliminary Set-up of Scale Model Showing One Half of Central Control Room. 





Fig. 2. Close-up of Scale Model Showing Preliminary Arrangement of Instruments, 
Controls, and Devices on ‘‘Flight Panel’ for One Unit. 


ments without upsetting the operation 
of a large unit of capacity. By con- 
trast, to coordinate the multiple oper- 
ations required for following load con- 
trol, today’s units must rely on auto- 
matic control of the many varying 
functions. Supervision of this auto- 
matic control must be centralized to 
give the operator better manual con- 
trol during abnormal conditions, emer- 





gencies, and startups. At such times, 
the operator has an overall picture of 
the operating conditions of the entire 
unit. He can take over remote manual 
control of such functions as appear 
necessary, or he can safely unload or 
trip the unit with confidence that aux- 
iliaries are being tripped out sequen- 
tially or as required. 
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Fig. 3. 


Plant Equipment 

Quite naturally, before the instru- 
ment engineer can start planning his 
work, the station designers must de- 
termine the plant arrangement. This 
means that all major equipment such 
as boilers, turbo-generators, condens- 
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ers, etc. must be specified as to capac- 
ity, type, and operating characteristics 
including the arrangement of piping 
circuits in which they will be employed. 
All major auxiliaries such as pumps, 
fans, heaters, compressors, etc. must 
be specified as to capacity, type, oper- 












































Plan View of Operating Level of a Typical Single Operating Level Designed Plant. 


ating characteristics, quantity and at 
rangement of piping, ducts, or flues @ 


which they will be used. Major piping ~ 


runs should be sized. Furthermore, 
the general physical location of all 
major equipment and auxiliaries 
should be determined. 
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Philosophy of Operation 
After the plant designers have thus 
ished the plant arrangement, the 
t operating management must de- 
termine the philosophy of operation. 
Decision must be made as to the 
amount of automatic control that shall 
be employed. As the corollary to this 
decision, the degree of manual opera- 
tion will be determined. Physical lay- 
out of the plant will be a major factor 
to determine the amount of centraliza- 
tion of controls, Another factor is the 
number of inter-related functions whose 
control must be coordinated. Still an- 
other is whether main units shall be 
started up at the machine or remotely, 
and where auxiliaries shall be started 
and stopped. In this respect, it must be 
borne in mind that the more controls 
that are centralized, along with suffici- 
ent supervisory intelligences of oper- 
ating conditions, the smaller the oper- 
ating force that will be required. While 
the increased automatic control and 
additional supervisory instrumentation 
will mean an increase in the instru- 
ment maintenance force, this labor 
increase will not approach the 24-hour 
seven-day per week operating labor 

saving. 

Having set up the start and stop lo- 
cations and the general operating 
philosophy, the number of roving plant 
operators and the number of unit op- 
erators in the Central Control Room 
can be established; and this in turn 
will be the basis for design of the Cen- 
tral Control Room. 


Central Control Room 


With the foregoing data and infor- 
mation to work with, the instrument 
engineer is equipped to design the con- 
trol room. Here, probably as much lati- 
tude in arrangement exists as there 
are individuals to dream up panel ar- 
rangements and instrument arrange- 
ments on the panels. Some of the more 
controversial points which must be de- 
cided will be cited. 

Should the operator have a view of 
the major equipment he is controlling, 
such as boilers and turbo-generators? 
How shall the panels be arranged—in- 
line and with or without bench board, 
or circular or some in-between ar- 
Tangement? Should the bench board be 
console type against a vertical panel 
or separate with a walkway between 
bench and vertical panel? How shall 
instruments be grouped—by function 
and in proximity to associated con- 
trols? Shall instruments be full size 
or miniature? 

Models are frequently helpful in ar- 
riving at some of the above decisions. 
Both full scale control room models 
and small scale models have been suc- 
cessfully employed. In the case of a 
recent installation, which will be used 
%$ an example throughout this paper, 
such a model was built to a scale 1.5 
in. to the foot. Fig. 1 shows a prelimi- 
nary setup of this arrangement for one 
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Fig. 4. Plan View of Panel Arrangement in Central Control Room. 


unit with the panels for the second 
unit not shown but actually mirrored 
to complete the control room. Fig. 2 
is a closeup of the preliminary ar- 
rangement of one of the panels show- 
ing the model of an average man to 
the same scale to aid in relating in- 
strument and control handle position 


to eye and arm height. Fig. 3 is a plan 
view of the operating level of the plant 
showing the control room situated 
centrally between the two boilers and 
the two turbo-generators. In order to 
have a picture of the magnitude of 
this installation, a brief description 
of the plant will be helpful. 
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Fig. 5. Central Control Room Showing 
“Flight Panel’? Under Construction 


The plant will consist of two units 
in the station with ultimate capacity 
of six units aggregating about a mil- 
lion kw. Each unit will be a 160,000-kw 
60-cycle 13,800-v generator run by an 
1800-lb. 1,000 F cross compound con- 
densing turbine with 1,000 F re-heat 
cycle. Supplying steam for each unit 
will be a single pressurized furnace, 
multi-fuel boiler fired by coal, oil, or 
natural gas either singly or in combi- 
nation and capable of delivering 1,200,- 
000 lb. of steam per hour. Mechanical- 
ly, there will be no feed water or steam 
interconnections between units, and 
electrically, there will be no intercon- 
nections at generator voltage, as each 
generator will serve a separate feeder 
terminating in a distant substation. 
Plant layout will be the rather con- 
ventional single operating level design. 
There will be a separate control room 
for each two unit future addition. Fig. 
4 is a plan view of the panel arrange- 
ment in the control room. This cen- 
tralized control room is not only the 
nerve center, but the very heart of the 
unit. There is one unit operator for 
each unit; but the layout of the control 
boards is such that when one of the 
two unit operators is out of the room, 
the remaining operator will supervise 
both units. The plant is laid out so 
that for each two unit section an oper- 
ating shift shall consist of: 

1. One Watch Foreman 

2. Two Unit Control Operators 

3. Two Plant Patrol Operators 

With the above objective in mind, 
the control room was planned to house 
two classes of information and con 
trols. Flight or Modulation instru 
ments and devices are those which deal 
with load changes. The second class or 
supervisory instruments and devices 
determine equipment condition, econ- 
omy of operation, etc. The general phi- 
losophy here was that those quantities 
which vary with load, and are 


controllable remotely, would rate space 
for both indication and control on the 
Flight Panel. Thus load, voltage, main 
steam pressure, fuel flow, steam tem- 
perature, boiler drum level, etc. are all 
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monitored from the Flight Panel as 
well as feed water flow, fan damper 
control, gas damper control, ete. Fur- 
thermore, controls and necessary indi- 
cations for Quick Starting the unit are 
assigned space here. Also on this panel 
are necessary trend recorders. 

On Supervisory Panels, both in view 
of the operator and out of his sight 
(according to importance) are rele- 
gated condition instruments and con- 
trols. Here are included such items as 
heater temperatures, levels and pres- 
sures, various boiler and equipment 
draft differentials, turbine stage pres- 
sures, main turbo-generator supervis- 
ory instruments, station auxiliary 
temperature monitors, all 
record recorders and so on. Sufficient 
intelligence and controls of both classes 
have been made available so that the 
units may be started from the control 
room after preliminary preparations 
have been made by the patrol operators 
and that the unit control operator will 
at all times be fully aware of the op- 
erating condition of all equipment un- 
der his jurisdiction. This unit operator 
will be capable of interpreting this in- 
formation and will be more reliably in- 
formed of overall conditions than with 
de-centralized control. With the full 
confidence in this operator and full re- 
liance placed on the instruments, con- 
trols and alarms, no need was felt that 
would justify giving the operator 
either visible or audible view of the 
equipment he controls. In keeping with 
the Flight Instrument and Control 
philosophy, the unit control operator 
must run blind. 

Fig. 5 is a photo of the control room 
while under construction. It shows the 
“Flight Panel’ during erection. 


Control Room Instrumentation 

Without going into detail of individ- 
ual instruments and controls central- 
ized in the control room, a tabulation 
of items mounted here will give some 
idea of the magnitude and scope of the 
project involved in arranging the lay- 
out of instruments and devices on the 
panels, preparing specifications for 
their purchase and preparing piping 
and wiring connection drawings for 
same. The listing which follows is for 
each one of the two units. 


1. 145 control handles, switches and 
valves 

2. 258 indications 

3. 94 records for trends and records 
on 47 recorders 

4. 13 records for turbine supervision 
on 9 recorders 

5. 406 temperatures supervised on 
13 monitors 

6. 217 alarm lights 

7. 398 lights for indication of posi- 
tion of valves and switches, pilot 
lights, etc. 

8. communication systems 
A. telephone system—local 
B. telephone system—external, to 





system operator, ete, 

C. public-address system through, 
out plant 

D. emergency short wave two. 
way radio to System Operate, 

All readings, indicating and 
ing, are either brought directly to the 
control room electrically or are trang 
mitted electrically or pneumatically, 





Local Instrumentation 

With patrol operators replacing 
fixed post operators, local instrume, 
tation of equipment should, so far 
possible, be located on panels facing 
aisles normally toured by patrol Oper. 
ators. Local start-stop control stations 
should be located on the same or adja. 
cent panels. 

Test facilities and _ instrumeny 
should be located where they are regd. 
ily accessible from floor or platform, 

Communications should be gene. 
ously provided between pneumatic 
electric transmitters and their m 
ceivers. The installation of a pair of 
telephone wires, with jacks at either 
end, will serve this purpose well ang 
save many man-hours of instrument 
maintenance. 

To give a quantitative idea of th 
amount of local instrumentation ip. 
volved in such an installation, it is ¢ 
interest to note that for these tw 
units 150 local pressure gages, 130 Io 
cal thermometers and 290 thermowels 
were installed over and above instr. 
ments normally furnished with equip 
ment, not to mention many miscellane 
ous intelligences throughout the plant 
The scope of the job of selecting thes 
instruments, locating them and co 
necting them to their sources should 
become apparent. 


Engineered Planning Required 

In contrast with the plant herein & 
scribed, a typical steam power plant 
formerly consisted of a battery @ 
standard 650 hp boilers feeding a #0 
Ib. steam header which supplied 4 
number of small condensing turbt 
generators with possibly two feed we 
ter bleed stages. The project enginett 
instructed his draftsmen as to some 
dozen or so intelligences required, ant 
it was the draftsmen’s job to ordé 
and plan installation of the few res 
tively simple instruments. Obviously, 
with the quantity of instruments, ch 
trols, alarms, and devices required for 
a typical modern plant, a new concept 
of engineering is required. A special 
ized instrument engineer plans the it 
strumentation and control from begit- 
ning to end, including centralized cot 
trol, local control and all instrument 
tion for operation and test, locatiom, 
arrangement, selection and connectioh 
Having discussed location and & 
rangement previously, the next st 
for the instrument engineer is to & 
ganize the instruments, control 
alarms, and all associated devices int 
a tabulation. 
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Fig. 6. 


Purpose And Use of Instrument 
And Control List 

An orderly tabulation of all instru- 
ment and control requirements will 
best serve as a safeguard against dup- 
lication of intelligences or controls. 
A handy aid in preparing such a list 
is to use block diagrams showing all 
equipment and arrangements of con- 
nections such as piping, flues, etc. con- 
necting the items. These diagrams may 
be readily marked to indicate the source 
point of each intelligence or control 
point required. The Tentative Recom- 
mended Practice on Instrumentation 
Flow Plan Symbols issued May 12, 
1949 by the Instrument Society of 
America (RP 5.1) gives an excellent 
set of symbols for this purpose. Fig. 
6 demonstrates the way one company 
marks up flow sheets. 

Instrument and control lists will 
serve many purposes. First of all, they 
will serve as the basis in preparing 
purchase specifications and in aiding 

engineer in final selection of in- 
struments. Since several of the factors 
involved in instrument selection should 
te incorporated in these lists, it might 

Well at this point to digress on a 
— of factors affecting this se- 


April 1954 


$te-rem 


y onsa™ P 


To ATTEAPCeATOR 


Flow Diagram, 


OC Sta REG ATOR 


—t BASKET TUBE EARS. GAGE 
j BOURDON GAGE 


= verre 


© Tes, Petssuee (| GEN FICATION wumpers) 


Ww TesT TasemometeR WELL 


TEST Wous Ad 


The normal operating value of a 
function, together with maximum and 
sometimes minimum values, will dic- 
tate the range on the scale. The de- 
gree of accuracy required will depend 
on the intended service of the device 
or instrument as should the degree of 
sensitivity. For reliability and econo- 
my, instruments or devices should be 
of such construction and of such ma- 
terials as to require a minimum of 
maintenance. They should be so as- 
sembled that access to parts and com- 
ponents is simple even though all deli- 
cate or sensitive items are protected 
from damaging influences such as 
moisture and dust. Maintenance parts 
should be readily obtainable. Provision 
should be made for connections for 
testing against standards. Readability 
should be good. This involves color 
contrasts on scales, size of figures and 
pointers, closeness of scale divisions, 
angle of presentation (especially with 
glass front instruments) lighting etc. 
Size, shape, appearance, and mount- 
ing requirements must be met. These 
factors can then guide the engineer in 
evaluating the competitive priced in- 
struments and controls. 

Another important function of the 
instruments and control list is to fur- 
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Symbols. 


nish sufficient information for prepar- 
ing all instrument and control draw- 
ings. First, all points must be located 
for source of impulse to instruments, 
controls, or devices, and the details of 
each type of connection including shut- 
off and test connections must be indi- 
cated. The foregoing applies equally 
to ail test connections and facilities. 
Next, the piping or wiring between the 
impulse source connection and the in- 
strument or transmitter must be indi- 
cated. Then, where required, the pip- 
ing or wiring between the transmitter 
and receiving device must be indicated. 
Finally, information must be given for 
mounting all instruments, transmitters, 
devices etc., either on panels, walls or 
locally, including detail of impulse 
connection with required blowdown and 
test facilities as well as shut-off. 

Still another important use for the 
instrument and control list is to serve 
as an index not only of instruments 
and controls but also an index of sta- 
tion and instrument piping. Thus, it 
becomes a valuable aid to the erection 
engineers in making the installation as 
well as to the instrument maintenance 
engineer after installation. It also be- 
comes a valuable index to the operat- 
ing personnel. 
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Fig. 7. Cover Sheet I — Instruments and Controls List. 
Preparation of Lists they shall be arranged on tabulations. sive forms used previously. When ad: 
In setting up the items to be incor- To illustrate typical tabulation ar- ditions and changes were found ne® 


porated in Instruments and Controls rangements, the listing forms as ac- sary or desirable they were incorpe 
Lists, there is naturally a wide divers- tually used by one company will be rated; and though further revision # 
ity of opinion among engineers regard- shown and discussed. They are the out- contemplated, they have proven vel} 
ing what items are important and how’ growth of a series of less comprehen- satisfactory. 
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Fig. 9. Tabulation Sheet — Instruments, Controls and Test Connections. 


Cover Sheets 
Fig. 7 shows Sheet I of the cover 


sheets. On this sheet are shown the 
key to the identification symbols for 
instruments, controls, and devices; the 
key to abbreviated symbols for identi- 
fying vendors and manufacturers of 
equipment; and the schedule of typical 
sketches of the various methods of 
connecting equipment to source of im- 
pulse. Space is provided for notes. 
For simplicity. and completeness, it was 
felt desirable to use a modification of 
the Table I and Table II outlines of 
identification symbols shown in RP 65.1 
of I. S. A. Tentative Recommended 
Practice on Instrumentation Flow Plan 
Symbols previously mentioned. Be- 
cause of the quantities of individual 
types of instruments for functions 
such as temperature, pressure etc., it 
was considered more convenient not to 
list items by function but rather to 
group by the service being measured or 
controlled. Thus, the service equipment 
symbol such as for air heater, fans, 
mills, deaerator, etc., will be followed 
by the number identifying the partic- 
ular instrument, control, or device. 
This in turn will be followed by the 
code letter symbolizing the kind of 
measurement performed such as draft, 
level, temperature, vibration, etc. 
Following this position will come the 
code letter or letters symbolizing the 
type of device such as alarm, indicator, 
transmitter etc., and type of transmis- 
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sion system, either electric or pneu- 
matic, as well as a letter symbol to 
designate multipoint instruments. A 
number following an indicator or re- 
corder symbol signifies two or more in- 
struments operating from the same 
source or transmitter but located at 
different places. A number following a 
multipoint symbol identifies the par- 
ticular recorder or indicator on which 
the reading will appear. On the cover 
Sheet I, several examples are given to 
demonstrate clearly the use of this 
system of identification. An added and 
very important advantage in this sys- 
tem of identification is that it links the 
chain of components of a transmission 
system or control system by identify- 
ing all components of one system with 
the same service equipment symbol 
and instrument or control identifica- 
tion number. The various components 
are then individually identified by the 
symbols following, as described pre- 
viously. Thus, all component devices 
of a complete three element feedwater 
control system or combustion control 
system will be linked by a common 
identifying service equipment code 
symbol and control identification num- 
ber. Another point of interest on cover 
Sheet I is the Instrument Connection 
Schedule. Here, with but three 
sketches, by using notations, twelve 
variations of connections are shown 
and identified. 


Fig. 8 shows cover Sheet II and 


gives the details of twenty one vari 
tions in impulse source connections t& 
gether with their identifications. 


List of Instruments, Controls 
And Test Connections 

Fig. 9 shows an Instrument Contrdl, 
and Test Connection Tabulation Sheet. 
On this sheet are listed all items, 
grouped by equipment served as pre 
viously described, by symbols. This wil 
be followed by a column for the gage 
board mark No. where an item ap 
pears on a panel and then by the item 
number on the order list. Next follows 
a brief description of the function be 
ing measured or controlled. Then, it 
order, appear columns for the draw 
ing number on which the impulse 
source is located, the connection pipe 
tap size, the thermowell length, the 
source connection detail schedule ané 
the instrument connection schedule 
Device information follows. Namely, 
a brief notation of the location, th 
drawing number showing the location 
of the device, the drawing number @ 
which appear the piping or wiring for 
connection of device to source of it 
pulse, the number of impulse sourtt 
connections and the number of devitts 
required. Then, in succession, are 
umns for range, mount or form, 
size of device. After these are 
lated the abbreviated symbols for the 
device manufacturer and for the 
or, followed by the purchase order 
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Fig. 11, Tabulation Sheet — Alarms and Trips 











number. The next two columns indicate 
whether piping, wiring, or both are re- 
quired and finally appears a column 
for remarks. Obviously all columns do 
not apply and are not used for each 
item, but experience has proven that 
with these headings, any and all types 
of devices commonly employed can be 
very satisfactorily tabulated in accord- 
ance with the precepts previously set 
forth. 


Assignment List For 
Multipoint Instruments 

Fig. 10 shows the form used for tab- 
ulating the assignment of points in 
multipoint devices. The first column 
is the point number in the device, fol- 
lowed by space for identifying the 
function. Next is the column for the 
source identification symbol and then 
a column for the number of thermo- 
couples or resistance bulbs connected 
in series or parallel, if for tempera- 
ture measurement. Then come columns 
for alarm contac ; number assignment, 
wiring diagram number, and cemarks. 


Alarm and Trip Lists 
Fig. 11 is the form used as the 


alarm or trip list. The left hand col- 
umn is for tabulating the nameplate 
number or impulse source connection 
identification symbol (or both), the 
following column is for alarm light 
number and the next for a brief nota- 
tion of the service. Next is the space 
for the alarm or trip wiring diagram 
number. For the initiating device, 
more columns provide space for short 
description, location drawing number, 
piping or wiring drawing number, the 
number of impulse source connections 
and the quantity of devices. A column 
for abbreviated code symbol for the 
device manufacturer is also furnished. 
Then appear columns in _ succession 
for range and for alarm switch opera- 
tion. Here, is indicated whether con- 
tacts open or close at predetermined 
setting value. After this come tabular 
spaces for the alarm or trip setting 
values; first, columns for initially sug- 
gested high and iow values and then, 
provision for high and low columns 
for final operating values as deter- 
mined in the field under operating con- 
ditions. A final column is available 
for remarks. 


General Application To 
Production Processes 

While the two cover sheets ang 
tabulation forms may seem bulky 
perhaps a bit compiex at first, # 
been found that for the particulg 
cess, tne amount of information: 
detail given was easily justified hj 
time saved in transmitting inf 
















tion from the instrument engi 











draftsmen and purchasing agente) 


is also useful to installation and emp 
tion forces in identifying devices gy 
locating drawings, and subsequently by 
plant operating and instrument map. 
tenance forces. 

Naturally, the details required yj 
vary with engineering practices ay 
purchasing, operating and mainte. 
ance procedures of different companig 
and different processes. Nevertheles 
because of the comprehensive scope gf 
this approach to a process plant jp 
strumentation, with but slight modif. 
cation, the methods and sequence of 
planning will have application in pre 
tically any industry with only slight 
changes as dictated by individual m 
quirements. Use of the tabular form 
may readily be transferred to othe 
production processes. 
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J, B. Hayes 


Abstract. The authors outline the re- 
quirements of a camera for use in radiomi- 
crography and discuss its design features. 
After briefly reviewing the previous efforts 
in this field, the authors trace the develop- 
ment of their instrument and attempt to 
evaluate its position in reference both to 
the standards which they have elaborated 
in the first portion of this paper and to its 
usefulness in the general field of radiomi- 
crography for biomedical and industrial 
applications. 


ADIOMICROGRAPHY is an application 

of radiology, the science dealing 
with Roentgen-rays (X-rays) and the 
various emanations from unstable nu- 
clear structures. It is most frequently 
associated with medical and industrial 
radiography. Since it deals with struc- 
tures subvisible to the unassisted eye, 
it becomes radioMJCROgraphy and is 
comparable to the position photo- 
MICROgraphy holds in relation to 
photography. 

Radiomicrography may be termed, 
in effect, two stage Roentgen-ray pho- 
tomicrography: a plate of high resolu- 
tion is exposed to Roentgen-rays 
through a thin specimen section and 
then an optical enlargement is made 
of the resultant radiographic image. 
Thus, differential Roentgen-ray ab- 
sorption reveals the distribution of var- 
lous elements in the microstructure of 
the specimen. 

The development of this method has 
been quite prolonged since it bevan in 
1898", about a year after Dr. Roent- 
gen’s amazing announcement. A _ re- 
view of the history of radiomicrog- 
raphy will appear soon’. Real progress 
has been limited to the post World 
War II era because of the technologi- 
tal limitations in the photographic 

1 and the poor radiation sources 
available for this type of work. 

: _bare essentials required for 
tadiomicrography are three in number, 
hamely ; 


_— 


Meat Pertment of Radiology, College of 
¥ ine, University of Illinois, 808 South 
Pee Street, Chicago 12, Illinois. 

Hayes Scientific Appliances, 202 North 
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Way, Urbana, Illinois, P. O. Box 38. 
or numbers refer to similarly 


Rombered referen 
ad of ces in the Bibliography at 


Camera Design for 
Instrumentation in 


Radiomicrography 


(1) A radiation source (Roentgen- 

ray tube and power supply) 

(2) The specimen 

(3) The recording medium 

graphic plate) 

This paper will be concerned with 
the relationship between the latter 
two essentials. 

The Requirements in Camera Design 

The camera desired for use in radio- 
micrography should: 

(1) Provide firm apposition of the 
specimen and plate 

(2) Provide for adjustment of the 
field under study 

(3) Provide for calibration of the 
field adjustment 

(4) Provide a light and radiation- 
proof housing for the photo-sensitive 
plate, except for the radiation trans- 
mitted through the specimen. 


(photo- 





Fig. 1. 


Hayes Diffraction Roentgen-Ray 
Generator with Camera Mounted Directly 
on the Tube for Radiomicrography. 


(5) Allow daylight loading of the 
camera 

(6) Allow multiple exposures on the 
same plate 

(7) Allow 
to be made 

(8) Provide automatic operation of 
the unit 

(9) Allow operation in vacuo 


stereo-radiomicrograms 


J. E. C. Askin 


By J. E. C. ASKIN*’ and J. BURTON HAYES* 





Fig. 2. Close-up view of Tube-head and 
Cameras. The one on the left is the very 
early Clark-Hayes Camera; the one on the 
right is the authors’ Positive Pressure Back 
Model with Daylight Loading Cassette. 


Specimen and Plate Apposition 

Firm apposition of the specimen and 
radio-sensitive plate has been a sine 
qua non for good resolution up to the 
present time, since Roentgen-ray tubes 
with a focal spot of less than 1mm.’ 
were not available. These factors are 
related by Franke’s formula’ for the 
geometrical unsharpness, u,, which is 


f-t 
Uy — 


D-t 


(1) 


See Fig. 3 for an explanation of this 
relationship. The desired resolution, 
u,, has been of the order of 5.0 to 10.x 
10° em. (0.5 to 1.0 micron). The focal 
spot diameter or diagonal (maximum 
dimension), f, has been of the order of 
0.10 to 0.15 em. (1.0 to 1.5 mm.). The 
distance t represents the maximum di- 
mension from the farthest point of the 
specimen to the bottom of the emulsion. 
The specimen thickness, t., is generally 
of the order of 5.x10“cm. to 5.x10™“‘cem. 
(500 to 5 micron). For rigorous radio- 
micrography 10°cm. may represent a 
fair value, as the grossly thicker speci- 
mens are usually employed for studies 
of vascular architecture where this 
degree of resolution is not required. 
The emulsion thickness, t., is approxi- 
mately 2.x10“cm. (20 micra).* The 
space between the apposed sides of the 
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face irregularities, 


specimen and emulsion, t., due to sur- 
is unknown but 


may be reasonably estimated at 10-*cm. 
or less for a well designed camera. 


Thus, 
t=-t+t+ t. 


In our case: 
= 767 4. 10° 


(2) 


+ 2x”10-%cem. 


= 4210-%cem. (40 micra) 


Since D >>> t (ratio 30,000: 


(D-t) approaches D, we may 
Formula (1) as: 


f-t 
D 





Solving for D: 
f-t 





Ps 
Ug 


Substituting: 
1 5em..24x210-%em. 
es 





0.5210°%°em. 


1), and 
rewrite 


(3) 


D = 1.2x10'cm. or 1.2 meters 


This distance is quite impractical 
due to the dependence of the intensity 
of radiation flux upon the square of 


the distance. 


Thus: 


Where /, = Intensity at plate. 
I, = Original Intensity. 


(4) 


Fortunately it has been possible to 


reduce the effective diameter 


of the 


focal spot, f, by proper collimation to 
approximately one-tenth of its actual 
value. This is limited by mechanical 
factors (apertatures of less than 10° 


cm. or 0.004 in.) and tube 


design. 


This allows the distance D to approxi- 
mate 10 cm. and has been a practical 
value in our work. It may very readily 


be seen from Formula (3), 


however, 


that any increase in t, would destroy 
the resolution for a given value of D, 
or cause a very considerable increase 
in D with the accompanying disastrous 
decrease in the radiation flux intensity, 


I,, per Formula (4). 


A promise of improvement is offered 
by micro-focus Roentgen-ray tubes of 
the type which are under development 
in this laboratory and abroad.® * The 
value of j} may thus be reduced an- 
other ten foid to approximately 10°cm 
(10 micra). This will allow readjust- 
ment of the various factors whereby 
D may be decreased and t, increased. 
It will still be necessary, however, to 


be able to reproduce t, exactly. 


Adjustment of Field Under Study 
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The ability to select various fields 
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Given: 
tan 0A Yao 

ms @=O/bo 
Since: 

28-20 
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£ =Max. focal spot dimen- 
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,t"= Specimens Emulsion 
thickness 
4Jg"=Geometrical 
Unsharpness 
D"=Focal spot = film 
distance 
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Fig. 3. Franke’s Formula for geometrical 
unsharpness and its derivation. 


for study and to make these adjust- 
ments readily is of great importance 
in the bio-medical field. Here one finds 
a specimen with definite differences in 
morphology quite adjacent to each 
other. This differs markedly from in- 
dustry where a section of an alloy may 
be under study whose variations from 
field to field in a given region are 
purely random. 

Due to considerations involving the 
radiation source and collimation sys- 
tem, we have found it wise to limit 
the image area to a circle of 1 mm. in 
diameter. In view of this, the ability 
to make fine adjustments in the field 
under study is necessary. 

We feel that the area available for 
study should be at least 1.0 cm. square 
and adjustable to 0.001 cm. 


Calibration of Field Adjustment 


Not only should the field under study 
be subject to fine adjustment but 
it should also be calibrated to permit 
the selection of fields for study from 
the gross specimen under a low power 
microscope without having to use the 
camera for this purpose. This calibra- 


tion should be accurate to +0, 
and should be easily reproducible 
investigator may select from the, 
men the fields he wishes to st 
using a microscope, making it y 
sary to tie-up a _ radiomi 
camera while these fields are } 
lected. Thus it is possible to 
selection at the pleasure of the 
igator, leaving the actual camera m 
nipulations to a technician. 





























Light and Radiation Proof Housing 

The necessity of shielding the photo. 
and radio-sensitive plate from al] 
traneous light and radiation is obviog. 
Fortunately this is relatively easy » 
achieve. It is necessary to inelude 
light opaque window between th 
Roentgen-ray tube filament and th 
radio-sensitive plate. The relatively 
long wavelengths which are used in 
radiomicrography are very e 
attenuated by the few millimeters ¢ 
brass or equivalent inherent in th 
camera case and parts. 


Multiple Exposures 

The desirability of being able p 
make more than one exposure on the 
same plate was not so apparent wha 
purely morphological studies were eo. 
sidered. Slight variations in resultant 
densities do not hinder the histological 
interpretation, since the eye can read 
ily compensate for them. When quant. 
tative histochemical analysis is é& 
sired, the eye is replaced by a phot 
sensitive element which depends upm 
the density of the argentum depositit 
the emulsion for its measurement. 

Assuming the factors of exposure 
are maintained constant, the reprodut 
ibility of the standards will depend 
upon emulsion characteristics, emtl 
sion thickness, and processing conde 
tions. These factors are a commm 
curse to all quantitative photograi- 
metric determinations. The deviation 
due to variations in emulsion chara 
teristics may be minimized by usilg 
plates which were poured from the 
same batch of emulsion. The deviation 
due to variations in emulsion thickness 
may be minimized by employing only 
plates cut from the center region 
the same large plate after the emulsiat 
has been poured. Even so, variation 
in the surface of the glass, whil 
generally of relatively small prop 
tions in any small adjacent areas, mult 
be considered of major important 
when considering areas considerabl 
separated in large glass plates. The 
of optically polished plate glass 
remove this objection only at an & 
horbitant cost. Moreover a larger 
is very difficult to dry with absolult 
uniformity. 








All these factors which involve i 
manufacturer of the plates are 
difficult, if not a shade short of im 
possible, to control. This is especi®, 
true when using plates of other ¥ 
one’s own manufacture. 
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Photo ph of Clark-Hayes Camera 
ge the table to show the relative ar- 


S aenent of its parts. 


Even if absolutely identical plates 
were available, their storage and pro- 
cessing would greatly affect their per- 
formance. In storage the temperature, 
humidity, atmosphere, and duration of 
storage are of great importance. These 
conditions, even in the most carefully 
planned arrangement, may vary from 
box to box or even from plate to plate 
within a single box due to location, 
wrapping, sealing, et cetera. 

In processing there are so many po- 
tentially variable factors which may 
exert a profound effect on the image 
that it is not feasible to discuss them 
here. They will receive attention in a 
succeeding paper on Photography in 
Radiomicroyraphy. 

If the specimens and standards are 
all exposed in close proximity to each 
other on one portion of a single plate, 
all of these problems disappear or are 
reduced to a minimum. Hence, it is 
imperative that the camera provide for 
multiple exposures on a single plate. 


Daylight Loading 


The advantages of a daylight load- 
ing camera in terms of the labor 
saving and convenience are obvious. 
There are other advantages such as 
not having to keep the camera readily 
portable and the reduced danger of in- 
jury to the camera by dropping or 
other misfortune in the dark room. A 
small, compact, and easily changed 
cassette should be provided for the 
camera. 


Stereo-Radiomicrography 


The ability to represent the third 
dimension in radiomicrography is fre- 
quently most helpful in the visualiza- 
tion of the material under study. The 
stereoptical shift is easily obtained by 
means of a special angulation collar 
and field limiting pinhole. While this 
is not a part of the standard camera, 
it quickly converts the standard into 
& stereo-camera. 


Automatic Operation 


Automatic operation of the camera 
not required for satisfactory func- 
but is desirable, since exposure 
are long. This would permit a 
clan to set up a program for 
tach specimen and the exposures could 
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Fig. 4b. Cross-section drawing of Clark- 
Hayes camera assembled and ready for ex- 
posure. A photograph of the assembled 
camera on the tube-head is shown on the 
left in figures 1 and 2. 


continue on a 24 hour basis until com- 
pleted. Another important advantage 
of automatic operation would be the 
remote control available when the 
camera is to be operated in a vacuum 
chamber. 


Operation in Vacuo 


When Roentgen-ray wavelengths be- 
tween 2.5A and 50.A are employed, 
operation in vacuo is necessary due to 
the high absorption by air. One may 
either make the camera vacuum tight 
or simply enclose it in a vacuum tight 
chamber. 

The camera problem in radiomicro- 
graphy has been both approached and 
avoided by other workers in the field. 
To the authors’ knowledge it has been 
rather more avoided than approached. 
Previous cameras have been designed 
to fulfill only the first and fourth re- 
quirements which we have set forth, 
i. e., to provide specimen to emulsion 
apposition and exclude light and ex- 
traneous radiation. Some of these have 
also been arranged for operation in 
vacuo. 

The simplest approach is to place 
the specimen on top of the plate and 
set the assembly in the bottom of a 
light-tight box with the Roentgen-ray 
beam entering from the top. This ar- 


rangement has been used by Barclay 


and his associates,” Tirman,” and 
others. These investigators have been 
chiefly concerned with that which they 
have chosen to term Microarteriog- 
raphy. This involves the resolution of 
small blood vessels down to perhaps 
six to eight micra in specimens which 
are three to four hundred micra in 
thickness. This seems to have given 
satisfactory results for work up to 
about 250 diameters. 


The Direct Mount 

Another approach is to float the 
specimen directly on the plate. Theo- 
rectically, from the standpoint of ap- 
position, this should present an excel- 
lent method and probably yield almost 
maximum apposition. Unfortunately it 

















Fig. 4c. Cross-section drawing of a typical 
camera similar to many of those in use in 
radiomicrography laboratories here and 
abroad. This camera is of basically the 
same design although slightly inferior to 
the Clark-Hayes Camera. 


has several very serious limitations. 
The sensitivity of the emulsion is often 
seriously impaired by the wetting pro- 
cess which, if the specimen is to ad- 
here, must swell the gelatin base of 
the emulsion. An auxiliary adhesive 
or cement might conceivably be used 
but this would introduce material be- 
tween the specimen and plate, thus 
defeating the primary purpose in con- 
sidering this technique. The chemical 
constituents of the specimen present 
two more problems in this technique. 
If they are labile in the fluid used for 
flotation, they will suffer loss by dis- 
solution or migration. They may also 
have a direct chemical action on the 
emulsion which may manifest itself in 
fogged areas due to possible pseudo pho- 
tolytic activity or as a loss of sensitiv- 
ity. 

Neglecting the objections already 
ascribed, when the exposure is com- 
pleted and one is ready to process the 
plate, the specimen is lying on top of 
the image. Obviously there are two 
possibilities, either leave it in place 
and try to process the image through 
and around it, or attempt to remove 
it without damage to the emulsion. The 
former alternative is usually selected, 
since the latter is almost impossible to 
accomplish in the dark. If the specimen 
is left in situ and the plate processed, 
we must consider the chemical action 
of the developing solution upon the 
specimen and any action of these re- 
action products upon the image, es- 
pecially early in development. This is 
accentuated by the relatively dry, hy- 
drophyllic gelatin in the emulsion 
which tends to draw solution through 
the specimen. For any practical speci- 
men, development gradients are almost 
certain to occur which are relative to 
the physical accessibility of the emul- ; 
sion to the solution. 

Moreover, the technique is destruc- 
tive to the specimen in that a poor 
plate cannot be repeated, and it is com- 
monly too damaged to be of use for 
other histochemical procedures. 
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Fig. 5a. Photograph of the authors’ Pneu- 
matic-Back Camera open to show the rela- 
tive arrangement of its parts. 


The Mean Approach 


The middle of the road approach has 
been to hold the specimen and plate to- 
gether by various devices. Some have 
used clips, etc., but the most common 
is exemplified by the Clark-Hayes 
Camera (‘see Fig. 4). In this type 
camera the specimen and plate are 
placed so that a screw cap and back- 
ing disk press the specimen-plate sand- 
wich against the front plate of the 
camera. Since the camera is immedi- 
ately demountable from the coilimating 
tube and has a portal of several milli- 
meters in diameter through which light 
might enter, it is necessary to close 
this with an opaque window. The black 
raper film wrapping is commonly used 
for this purpose. Since this paper is 
far from uniform and absorbs a great 
deal of the very soft Roentgen-rays, it 
is totally unsuitable for the radiomi- 
crography of biological material. This 
type camera will allow the various 
layers to rotate upon one another. This 
produces circular scratches on the 
emulsion and also damage to a very 
thin specimen. The relatively large 
area exposed in these cameras pro- 
vides an opportunity for the specimen 
to buckle away from the emulsion and 
thus yield poor specimen-plate apposi- 
tion. This would increase t. (see form- 
ula (2) to an excessively large value. 

Engstrom’® has apparently used a 
modification of this type, differing 
from the camera shown above by 
mounting from the rear. This modifica- 
tion is exemplified in Fig. 4c. Eng- 
strom in his monograph” and other 
publications," has described several 
specimen holders and mentions his film 
cassettes. Unfortunately his descrip- 
tions are too fragmentary to form an 
opinion as to their value by the stand- 
ards we have discussed herein. He gives 
no clue as to the method used to obtain 
apposition or the degree to which it is 
obtained. In the description of his 
vacuum spectrograph, he states that 
there is a micrometer screw which ad- 
justs the micro-curvette (specimen 
holder) before the film. From his il- 
lustrations,“” it appears to impart only 
a horizontal movement to the specimen. 
Tiie Hayes Radiomicrographic Camera 

The first model (see Fig. 5) was de- 
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Fig. 5b. Cross-section drawing of the Pneu- 
matic Back Camera. 


signed to achieve the first four require- 
ments which are listed below: 

(a) Provide firm apposition of the 
specimen and plate 

(b) Provide for adjustment of the 
field under study 

(c) Provide for calibration of the 
field adjustment 

(d) Provide a light and radiation- 
proof housing for the photosensitive 
plate except for the radiation trans- 
mitted thru the specimen. 


Specimen and Plate Apposition 


Firm apposition of the specimen and 
plate was achieved by applying pres- 
sure to these elements, as shown in 
Fig. 5b. The specimen was mounted on 
an extremely thin (6.25 micra) plastic 
membrane of low effective atomic num- 
ber. This was backed up by a lead pin 
hole and mount which limited the field. 
The pinhole position is secured by a 
taper pin. The plate, mounted on a dia- 
phragm of thin shim stock, was 
pressed forward by a pneumatic bal- 
loon secured to the back of the camera. 
Air pumped into the balloon exerted 
the apposing force. The pressure was 
measured by a mercury manometer. 

This system was functional but had 
the disadvantage of being prone to 
leakage. It was replaced by a positive 
pressure back described below. The 
plate mounting has been improved 
several times. The remainder of this 
simple system is unchanged. 


Adjustment of the Field Under Study 


Minute but reproducible adjustment 
of the field under study was accom- 
plished by two micrometer movements 
which were mutually perpendicular to 
the axis of the beam of Roentgen-rays. 
These micrometers and their opposing 
spring returns may be seen in Fig. 5a, 
b. This allows an area 10 mm. square 
to be studied and suffices for most bio- 
logical specimens. The micrometers are 
calibrated to 10°%cm. (0.01 mm.) and 
permit adjustment to this degree. 

This system has proven to be quite 
functional. Problems have arisen due 
to the tendency of the specimen block 






























Fig. 6. Photograph showing the field egj. 
bration block in place on the Microscope 
stage. 


to move askew when the corners of th 
field are used. This seemed to be dy 
to friction between the camera from 
and this block, and also to the su 
pension on four points. This has bea 
corrected in the next model described 
below. 


Calibration of Field Adjustment 


Calibration of field adjustment wa 
quite easily accomplished. A standan 
specimen ring is prepared with crs 
hairs of the finest wire available. Ths 
is placed in the camera and allignel 
with the field-limiting pinhole so thi 
their centers coincide. An exposure i 
made to prove this allignment and 
adjustment made, if necessary, accor 
ing to measurements taken from th 
plate under the microscope, using 4 
stage micrometer. The micrometer at- 
justments are then noted. The spe 
men ring is then placed in an adapte 
block 75mm by 35mm made to fit a cal 
brated mechanical stage on the micre 
scope. When crosshairs on the spet 
men ring coincide with the optical axis 
of the microscope, as determined wilt 
the aid of an ocular reticule, the scale 
on the stage are adjusted to coincilt 
with the camera micrometer settings 
If this is not possible, convenient, # 
desirable, the readings may merely ® 
noted and the appropriate mathemalr 
cal correction made when each spétr 
men is prepared and the fields of stud 
selected. It is most convenient to if 
the microscope with an ocular reti 
which, with a given lens combinati@ 
(usually a 16 mm objective and i 
ocular), corresponds to the size of ¢ 
field-limiting pinhole in the objecti® 
plane. This arrangement, shown ® 
Fig. 6, is most convenient for the pir 





pose and allows the investigator to ® 
lect fields for study at his convenient 
The readings are then used by @# 
technician for the actual exposures — 
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Fig. 7. Photograph of the authors’ Posi- 
tive Pressure Back Camera open to show 
the relative arrangement of its parts. 


Light and Radiation Protection 
Protection from light and radiation 
presented no particular problem in the 
design of this camera. The light radi- 
ated by the incandescent filament of 
the tube is excluded by the beryllium 
window which is an integral part of 
the Roentgen-ray tube. The brass case 
has no open portals for the entrance 
of light or escape of radiation. The 
windowless portal, through which the 
beam of radiation enters, is connected 
to the Roentgen-ray tube by a metal 
collimating tube and is thus light 
proof. Radiation protection of even 
the sensitive plate emulsion is no prob- 
lem at the relatively long wavelengths 
which are employed in radiomicrog- 
raphy. Actually a few mills of brass 
or equivalent reduces the radiation 
flux level below detectable significance. 


The Positive Pressure Back 


The positive pressure back was de- 
veloped to eliminate the faults inher- 
ent in the pneumatic back. The pneu- 
matic back provided even pressure 
which could be easily reproduced, but 
the limitation imposed by balloon 
structure, short traverse, and leakage 
detracted from its usefulness. The 
much greater traverse required by a 
daylight loading cassette necessitated 
a mechanical traverse mechanism as 
the limit of a simple pneumatic bal- 
loon was exceeded several fold. 

The mechanism employed is shown 
in Fig. 7b. A spring provided the ap- 
posing pressure which is exerted upon 
a flat-ended plunger. The spring may 
be held compressed with the plunger 
drawn back by means of the release 
threads. As the plunger is advanced by 
a rotary motion, it disengages the re- 
lease threads before contact is made 
with the plate holder.. This prevents 
Pressures dangerous to the plate, and 
even to the camera, from being applied 
by means of this screw-jack action. The 
springs utilized for this purpose are 
sufficiently stable and give reproduc- 
ible pressures. 


The Daylight Loading Cassette 


Providing for a daylight loading 
fassette proved to be not quite as sim- 
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Fig. 7b. Cross-section drawing of the Posi- 
tive Pressure Back Camera accommodating 
the Daylight Loading Cassette. The top of 
the Cassette dark-slide is not shown. 


ple as making a miniature plate holder 
for an optical camera. The cassette 
must be provided with a slide on one 
side so that the plate can be exposed. 
This had to provide an aperture to al- 
low the entire slide to pass forward 
beyond the plane of the slide, as the 
slide had to clear the specimen. (Fig. 
7b.). It should hold the plate securely 
but not interfere with specimen and 
plate apposition. It must allow the 
plunger to enter from the rear to 
force the plate forward. Last, but not 
least, it must be light tight. A cassette 
was built with the requisite slide and 
a plate holder which was held against 
the rear wall by four small coil 
springs. This occluded the plunger hole 
in the rear wall when the cassette was 
out of the camera, and thus prevented 
the entrance of light. The plate was 
held in the holder by spring clips 
which gripped the edges of the plate. 

Several of these cassettes were used 
for a number of months in our labora- 
tory. The plate retaining clips were 
not entirely satisfactory and were dis- 
carded in the design described below. 
The plate-holder springs were too 
easily stretched and sometimes were 
caught by the slide with disastrous re- 
sults to the springs. These were like- 
wise discarded in the subsequent de- 
sign. 





Fig. 8a. Photograph of the authors’ Modi- 
fied Positive Pressure Back Camera with the 
Multiple Exposure Daylight Loading Cas- 
sette. This camera accommodates a standard 
75x25 mm. microslide size plate. 


The Multiple Exposure Cassette 


The authors now felt that it would 
be feasible to design a new cassette 
which would permit multiple exposures 
on the same plate. The plates used in 
the Clark-Hayes Camera were 18 mm 
square, since their diagonal had to fit 
within a 25 mm (1 inch) circle. The 
pneumatic-back camera used both the 
18 mm square plates and 25 mm 
square plates. The 25 mm square size 
was chosen because the 18 mm size 
was too small to handle with conveni- 
ence, and the regular microscopic 
slide size, 25 mm by 75 mm, was too 
large for the diaphragm mounting. The 
25 mm square size was retained in the 
daylight loading cassettes due to a 
stock of plates of this dimension and 
the limitation in cassette size. 

To achieve a worthwhile number of 
exposures on a given plate and still 
avoid the emulsion inhomogeneities 
which may occur near the edges of a 
plate, it was necessary to employ the 
long axis of the plate. Movement along 
this axis required additional head room 
in the camera and cassette for clear- 

Cutting away more of the top of the 
camera and enlarging the cassette 
provided this headroom and allowed 
the use of standard microscope slide 
size plates, 25 mm by 75 mm. This al- 
lowed the use of standard processing 
equipment and eliminated the problem 
of mounting the smaller plates for 
study under the microscope and for 
photomicrography. The plate holder 
was provided with a vertical move- 
ment graduated in 2 mm steps which 
provided a shift of the emulsion area 
before the field-limiting pinhole along 
the long axis of the plate. The plate 
is held in the plate holder by two 
spring clips pressing on the emulsion 
surface of the plate. These clips are 
located sufficiently high on the plate 
so that the specimen to plate apposi- 
tion is not impaired. They are, more- 
over, located near each edge (lateral 
periphery) ; so that, if so desired, the 
plate may be reversed end for end and 
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Fig. 8b. Cross-section drawing of the Modi- 
fied Positive Pressure Back Camera with 
the Multiple Exposure Daylight Loading 
Cassette. The top of the cassette is not 
shown, 





27 

















Fig. 9. Representative plates taken with 
various cameras. 
Fig. 9a. Film disk—Clark-Hayes Camera. 


Fig. 9b. 18 mm square plate—Clark-Hayes 
camera and Pneumatic Back Model. 


Fig. 9c. 25 mm square plate—Pneumatic 
Back Camera and Positive Pressure Back 
Camera with Daylight Loading Cassette 


Fig. 9d. 25mm x 75mm plate — Used only 
in the Modified Positive Pressure Back 
Camera with the Multiple Exposure Day- 
light Loading Cassette 


the central area, which then becomes 
available for additional exposures, is 
unblemished by artifacts due to spring 
contact. In the present design, a single 
line of 11 exposures may be made on 
a plate without removing the cassette 
from the camera. In the experience of 
the authors this is sufficient for al- 
most all specimens. It is a quite sat- 
isfactory arrangement which is being 
used in the current model shown in 
Fig. 8. 


The Camera in Use 

The camera we have just described 
for radiomicrography has been in use 
in the senior author’s laboratory for 
several months. We shall attempt to 
evaluate our present instrument on the 
basis of this practical experience with 
the design requirements we presented 
earlier in this paper. 

The specimen to plate apposition is 
satisfactory and reproduces well. We 
estimate that we obtain a value for t, 
of 5.x10“‘cm or less. This is close to 
the ultimate for irregular surfaces 
and further improvement would in- 
volve smoother surfaces. No change 
in our present positive pressure sys- 
tem is foreseen at this time. 

The adjustment of the field under 
study by micrometers on the X and Y 
axes has been relatively unchanged 
since our earliest pneumatic-back 
model. Only minor mechanical modifi- 
cations have been made to reduce 
friction, increase the accuracy of cali- 
bration, and eliminate back lash. This 
arrangement has proved to be rugged 
and reliable. 

The calibration procedure described 
above is accurate and convenient. The 
light and radiation proofing is satis- 
factory. It has been necessary to use 
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(a) 200X 





(b) 500X 





(ec) 1000X 


Fig. 10. Radiomicrograms representing 
progressive enlargements of cortical bone. 


strips of felt for further light proofing 
around the cassette tunnel which is 
daylight loading. 

This cassette unit allows a line of 
11 exposures to be made on the same 
plate without removing from the came- 
ra. A total of 22 exposures may be 
made by reversing the plate end for 
end in the dark room following the 
completion of the first 11 exposures. 
This arrangement will be improved, 
no doubt, for the automatic camera to 
eliminate manual changing in the 
darkroom. 

The present camera is not automatic. 
The authors, however, feel that it is 
now feasible to design an automatic 
camera based upon the one described 
above. This design is now underway. 
While this will increase the unit cost 
several fold, the long run economy 
will more than justify the added cost. 
The automatic camera will do the work 
of three standard manual cameras; 
since the latter requires a technician 
who works an eight hour day, where 


as the automatic camera can o 
on a 24 hour basis. Also, less atte 
will be required of the techy 
which will further justify the 
cost. 

The present camera will allow 
eoradiomicrograms to be taken by “4 
use of an angulation collar and z 
special compensating field-limiting " 
hole. This is not a feature of the 
ard camera but rather an at . 
which may be used with the 
units. — 

The present camera may be operated 
in vacuo by placing it in a m 
proportioned vacuum chamber. 












Conclusion 

The authors believe the camera they 
have described will fill a long-felt need 
in radiomicrography. They are Dot 
aware of the description of a similg 
instrument in the literature. It is fe 
lieved that this type camera shoulj 
find wide use for bio-medical problems 
as well as industrial ones as this fied 
expands. Advances in other fields, ¢. 
pecially in the radiation source pro) 
lem, will largely influence this future 
development. 
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William Hecox 


Abstract. Instruments have been develop- 
ed to perform statistical operations that are 
very useful in the control of certain produc- 
tion processes. The nature of product vari- 
ation in high-speed production lines and the 
use of statistical quality control charts for 
variables is described briefly. The operation 
of an average and range computer and their 
use in control and indicating systems are 
discussed. 


ANY modern production processes 
M: of the type that turn out the 
same piece over and over again. It is 
on this repetitive-type production, and 
in particular on high-speed production 
of this type, that instrumentation for 
statistical quality control can be used 
to the best advantage. This paper de- 
seribes the development and operation 
of instruments for use in the statistical 
control of packaged-product weights. 

The packaged-foods industry has the 
very real problem of controlling the 
weights of its products. Underweight 
packages cannot be tolerated. Federal 
and local laws and the packager’s in- 
tegrity demand that the net contents 
of a package be at least as much as 
the label indicates. Overweight pack- 
ages, of course, are undesirable also. 
Although packaged-food producers pur- 
posely overfill in order to avoid dam- 
aging underweight packages, they can- 
not afford to give away any more 
product than is absolutely necessary. 
The general package-weight control 
problem then is one of intentionally 
overfilling by just enough to insure 
that no underweight packages go out. 

Product giveaway is not always the 
only reason for controlling overweight 
packages. The ready-mixed products, 
which have become very popular in the 
past half decade, when mixed with the 
Prescribed amount of water or milk 
and when baked or cooked or frozen 
or whipped should produce the desired 
result. Overfilled packages, as well as 
underfilled ones, can cause poor cus- 
tomer relations by an unexpected and 
unwanted failure in the kitchen. 
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Fig. 1. Average and Range (X and R) Con- 
trol Charts for 400-Package Weights (Sam- 
ple Size 5). 


Many production processes have simi- 
lar control problems. Dimensions, re- 
sistance, hardness, and color are but 
a few of the physical variables that 
it might be desirable to control in a 
production process. It is obvious that 
the reasons for desiring control may 
not be even remotely related to those 
described for package-weight control. 
However, the problem of controlling 
the variable so that its variation 
around a desired nominal value is re- 
duced to a minimum, may be exactly 
similar to controlling package weights 
about a nominal value (generally 
slightly larger than the label net 
weight). 


The Production-Line Package-Weight 
Control Problem 

In practically all modern packaging 
lines, the packages are filled auto- 
matically. The filling machines like any 
other machines are not perfect. There 
will be variations between consecutive- 
ly filled packages as well as between 
packages filled at considerably differ- 
ent times. This situation is aggravated 
by changes in the density of the ma- 
terial being filled, by changes in its 
flow characteristics, and by changes in 
the head or amount of material in the 
hopper. The high-speed operation of 
modern packaging lines serves to am- 
plify the variation in package weights, 
particularly bet.veen consecutive pack- 
ages. At these high filling rates of 60, 
70, or even 100 or more packages per 
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minute, the material flow may be ir- 
regular, and the cutoff point for the 
filler may not be reliable. In general, 
the variation between consecutive pack- 
age weights becomes larger as the 
speed of operating the filler increases. 


Chance and Assignable Causes 


The variations between consecutive 
package weights are variations that 
are due to, or at least may be treated 
as though they were due to, chance 
causes. These inherent variations, which 
are called random or chance variations, 
are such that the variation between 
two consecutive package weights pro- 
vides no specific measure of how much 
the next package weight will vary. 

The random or chance variations 
from package to package will be dis- 
tributed about some average value of 
package weight. Decisive changes in 
this average value of package weights 
are attributed to assignable causes. 
The assignable variations are generally 
longer term variations that occur over 
a number of packages. If assignable 
variations or shifts in the process aver- 
age package weight can be distinguish- 
ed from the random or chance varia- 
tions, the process can be adjusted to 
correct for them. 

A package-weight control system is 
limited in its effectiveness by its in- 
ability to distinguish between assign- 
able variations and random or chance 
variations. Optimum control is obtained 
when the only remaining variations 
are the random or chance variations. 
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Fig. 2. Frequency-Distribution Polygons for 
Two Groups of Consecutive Package Weights 
(A.M. 186 Packages — P.M. 214 Packages). 
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NUMBER OF PACKAGES 


Fig. 3. Control Chart for Averages of 1400 Consecutive Package Weights (Sample Size 40 
— Nominal Package Weight Six Ounces). 


Present Status of Package-Weight 
Control 

At present, nearly all of the package- 
weight control systems are manual con- 
trol systems. A few of the packages 
are taken off the iize and manually 
checkweighed on an equal-arm balance. 
Manual adjustments to the filler are 
then made, based on the information 
received from the checked packages. 

The simplest and most commonly 
used form of manual control is as 
follows: 

1. A girl stands or sits alongside the line 
behind the filler and periodically sets off 
and checkweighs a package. On high-speed 
lines she can at best check only one out of 
every 10 or 20 packages. 

2. On the basis of the weight of this single 
package she judges when and how much the 
filler should be adjusted. She usually shouts 
instructions to another girl up the line who 
actually adjusts the filler. 

The second form of manual control 
involves simple statistical techniques 
and is as follows: 

1. A girl periodically sets off several pack- 
ages (usually four or five) after they have 
been filled. She weighs each of them and 
records their weights. 

2. She then calculates the average weight 
for the group of packages and plots this on 
an especially prepared chart. She also calu- 
lates the range of the weights which is the 
difference between the heaviest and the 
lightest package in the group and plcts 
this on a chart. 

3. So long as the averages and ranges are 
between limit lines on the chart she takes 
no action. If the average is beyond one of 
the limits she makes an adjustment to the 
filler. If the range is beyond a limit line 
she informs the line supervisor. 

Both these forms of control are in- 
adequate for high-speed production 
lines. The first or single-package meth- 
od depends entirely on operator judg- 
ment based on insufficient data. The 
second method, which is actually a 
statistical control chart for variables, 
has a mathematical basis for judging 
when action should be taken and suffi- 
cient data on which to base this judg- 
ment. However, this second method is 
limited by the time that it takes to 
obtain the weight information and 
process it to decide if action should be 
taken. Fifty, one hundred, or even 
several hundred packages may go by 
before a needed adjustment to the 
filler would be effected. 
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Control Charts for Variables 
Statistical control charts for aver- 


ages and ranges (X and R charts) are 
a convenient means for distinguishing 
between assignable variations and pure 
chance or random variations **. If the 
only variation in the process is the 
normal random or pure chance varia- 
tion, the averages (X’s) for equal- 
sized groups of items will have a cer- 
tain probability of being within calcu- 
lated limits. This is also true of the 
ranges (R’s) or other statistical meas- 
ures of the process spread. If the aver- 
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Automatically Plotted K and R 
Charts (Sample Size 10). 


Fig. 4. 


age (X) for a group of items is beyond 
a previously calculated limit, there is 
a very good chance that there is an 
assignable variation in the process. If 
the range (R) is beyond a limit, there 
is a very good chance that the inherent 
or random cause system has been al- 
tered. That is, in the case of a packag- 
ing line, an over-limit range means the 
filler is not doing as good a job of fill- 
ing consecutive packages as it had 
previously been doing. 

Fig. 1 shows control charts for aver- 


ages and ranges (X and R chart). 
These charts are for a sample size of 
five packages; that is, five consecutive 
package weights were used to calcu- 


late each average (X) and range (R). 
The 80 points on each chart represent 
averages and ranges for each five con- 
secutive packages of 400 that were set 
off an actual packaging line and check- 





weighed by hand. The first 186 wen! 
consecutive packages that were get a 
the line in the morning, near ; 
a.m. The remaining 214 packages 
consecutive packages that were get 
in the afternoon, near 3:00 p.m, 

The dotted lines on the charts 
Fig. 1 are the control limits. They 
the standard three sigma contro] 
which were calculated from 
weight data. These three sigma control 
limits mean that if the process had» 
assignable variations (i.e., if it he 
only its normal chance variations) the 
probability that all the points wou 
be between these limits is 99,73 per 
cent. That is, in the case of Fig j 
(since only 80 points are plotted), we 
should expect all 80 points to be with. 
in the limits if there were no assign. 
able variations. The upper chart (fq 
averages) of Fig. 1 has three pointy 
over the upper limit in the first 19 
packages and two points below the 
lower limit in the last 214 packages 
These points, beyond the limits, ind. 
cate that there were assignable varia. 
tions. The process was running high 
at 11:50 in the morning and low a 
3:00 in the afternoon. 

Fig. 2 shows the same 400 package 
weights presented in a different man. 
ner. This figure includes two frequeney. 
distribution polygons. The solid eur 
is the frequency distribution for th 
186 packages taken off the line in the 
morning, and the dashed-line curve i 
the frequency-distribution curve for 
the 214 packages taken off the line i 
the afternoon. The average for the 1% 
packages taken off the line in th 
morning is considerably higher than 
the average for the afternoon group. 
Good correlation exists between this 
observation and the interpretation of 
the control chart for averages of Fig.l. 

Fig. 3 is a control chart for averages 
on a packaging line that was badly 
out of control. The sample size was 
chosen at 40 for presentation of 140 
consecutive package weights which 
were affected by rather long-term a& 
signable causes. The dotted contr 
lines are again standard three sigma 
limits. The total package weight wa 
only six ounces, and some package 
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AUTOMATIC CONTROL CHARTS 


Fig. 5. Block Diagram of Automatic X st” 
R Chart Plotter. 
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ign- yaried by as much as % ounce over- 

(for weight and % ounce underweight. 

dints 

186 Automatic Control Chart Plotter 

the An automatic control chart plotter 

ges, has been developed. This automatic 

indi. plotter (for averages and ranges) will 

ria- compute the averages and ranges and 

high record them as rapidly as the packages 

rat can be checkweighed. When this auto- 
matic plotter is used in conjunction 

cage with an automatic checkweigher, pack- 

an- ageweight statistics may be computed 

ney- and recorded for all the packages being 

arve produced on lines running at speeds up 

the to 100 per minute. Sample charts from 

the this automatic plotter are shown in 

e is Fig. 4. The sample size was 10 pack- 


ages in this case, and the packages 
were being weighed at about 90 per 
minute. The dotted lines are again the 
standard three sigma control limits. 
The present recorder does not plot 
points but indicates the average and 
range as a step in a continuous trace. 

A block diagram of the automatic 
control chart plotter is shown in Fig. 
5. The automatic checkweigher weighs 
each package and produces a voltage 
that is proportional to its weight de- 
viation relative to a nominal package 
weight. The checkweigher also produces 
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Fig. 7. Construction of Averager Panel. 
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an electrical signal to indicate when 
each package has been properly 
weighed. 

The averager computes the average 
for the selected number of package 
weights received from the check- 
weigher. The sample size may be se- 
lected in advance to be any size from 
about five to fifty. Its input is a voltage 
from the checkweigher and its output 
is a voltage proportional to the aver- 
age of the input voltages. 

The range computer computes the 
difference betweén the maximum and 
minimum voltages (in each sample 
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Fig. 8. Schematic Diagram — Simple 
Averaging Circuit. 


size) received as input signals from the 
checkweigher. Its output is a voltage 
proportional to this range. 

The averager and range computer 
must function independently of time. 








Fig. 9. Schematic Diagram — Simple Range 
Computing Circuit. 


That is, they must reliably compute the 
average and range, whether the pack- 
ages are being weighed rapidly, or slow- 
ly, or at varying rates. 

The recorder, therefore, has an in- 
termittent chart drive. The chart drive 
operates for a _ two-second interval 
while the average and range are re- 
corded and then is stopped until an- 
other average and range are ready to 
be recorded. 

Fig. 6 shows the automatic check- 
weigher and the control chart plotter. 
The three lights above the recorder 
correspond to the control limits men- 
tioned earlier. They are lighted when- 
ever the average and/or the range 
exceeds that particular limit. The lights 
may be located remotely. The recorder 
used in this plotter is a standard twin- 
chart Esterline-Angus recorder with 
d-c voltmeter movements. The four 
panels below the recorder are the limit 
and recorder controls, the range com- 
puter, the averager, and the power 
supplies. The three upper panel chassis 
are of drawer-type construction. Fig. 







7 shows the averager chassis partly 
withdrawn from the rack. 
Averager and Range Computer 

The averager and range computer in 
their simplest forms consist of only 
switches or relays, capacitors, and vac- 
uum diodes. The basic circuit diagrams 
for the averager and range computer 
are shown in Fig. 8 and 9. 

The averager functions by charging 
equal-sized capacitors to voltages cor- 
responding to the values to be aver- 
aged and then connecting them in par- 
allel to obtain the average voltage 
(Fig. 8). 





























For a single capacitor 
(1) 
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ear=:--= 


c 
where e = voltage applied to the 
capacitor in volts 
c = capacitance in farads 
and q = the charge in coloumbs 
For n equal-sized capacitors in par- 
allel with original charges q:, q:, ..., 4s 
(2) 
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Ce = — 
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The range computer functions by 
charging a pair of equal-sized capaci- 
tors through a pair of vacuum diodes 
(Fig. 9). The diodes are arranged so 
that one capacitor can charge positive- 
ly and the other negatively. The capaci- 
tors are initially charged so that the 
diodes conduct when the first voltage 
is applied. Thereafter, no more than 
one capacitor will charge according to 
whether the applied voltage is more or 
less positive than any voltage previ- 
ously applied. The voltage difference 
between the two capacitors is propor- 
tional to the range of the voltages 
applied. 
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on Instrument Calibration 


The Manufacturer's Vie wpoint . 


By HENRY BERRING 





Abstract. The function of an electrical mea- 
suring instrument is to position a pointer on 
a calibrated scale as a measure of an otherwise 
intangible quantity. Making that calibrated 
scale, accurately, legibly and of permanent 
nature, is a problem closely related to the 
maintenance of standards and the achievement 
of instrument precision within specific toler- 
ances. The manufacturer’s equipment, re- 
quired for the calibration of large numbers of 
instruments, may differ from that employed by 
testing laboratories and industrial instrument 
departments. 


Te the manufacturer of electrical 
instruments, calibration is a daily 
task. In the course of its completion, 
each instrument reaches a point where 
its dial, hitherto blank, is marked off 
so that future pointer deflections can be 
interpreted in terms of the quantity to 
be measured. This process of placing a 
scale on the dial is called calibration. 

In its subsequent life and use, the 
instrument may be subjected to an oc- 
casional check of the precision with 
which the deflections of the pointer still 
represent the quantities marked on the 
scale. It is not uncommon to speak of the 
existing scale as the calibration and to 
refer to the checking of the instrument 
as the checking of the calibration. Such 
checks are carried out by the manufac- 
turer as well as the user and involve the 
comparison of the readings of the speci- 
men with those of a standard. In this 
respect, the tasks of manufacturer and 
user are similar; but they do differ in 
the methods and means employed, be- 
cause these are largely determined by 
the size and scope of the undertaking. 
The following is an attempt to sketch, 
in broad outline, the manufacturer’s 
aspect of the complex subject of creat- 
ing and checking calibrations. 


Direct and Indirect Calibration 


Electrical instruments respond to elec- 
trical quantities, most commonly to 
electric current. However, innumerable 
methods are available by which derived 
electrical quantities and almost any con- 
ceivable non-electrical condition can be 
suitably translated into some funda- 
mental electrical quantity to which an 
electrical instrument can respond. 

Where such translations take place, 
the manufacturer must decide whether 
to base the calibration of the instrumeat 
on its practical response to the quantity 
to be measured, or whether to base it on 
experimental or theoretical evidence of 
the function of the means of translation. 





*Educational Director, Weston Electrical In- 
strument Corp., Newark 5, New Jersey. 
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For example, when calibrating a 
permanent magnet moving coil instru- 
ment with a barrier layer photocell for 
the measurement of illumination, many 
pessible variations in the individual 
characteristics of such photocells are 
eliminated by calibrating the combina- 
tion directly in response to known val- 
ues of illumination. These are obtained 
by placing the photocell on a bar photo- 
meter at measured distances from a 
standardized light source. 

On the other hand, most permanent 
magnet moving coil instruments, which 
serve as pyrometers in combination with 
thermocouples, are calibrated as milli- 
voltmeters against sources of known 
electrical potentials; whereby the 
thermo electromotive force of the couple, 
as a function of temperature, and the 
terminal voltage, as a function of cur- 
rent drain and circuit resistance, are 
taken into account on the strength of 
available information. Similarly, most 
electrical tachometer instruments are 
calibrated as voltmeters, resistance 
thermometers as milliammeters, high 
range direct current ammeters as milli- 
voltmeters, decibel meters as voltmeters, 
to mention just a few. 

Where the chain of events from the 
measured quantity to the pointer deflec- 
tion of the electrical instrument con- 
tains none but easily and accurately re- 
producible conditions, direct calibration 
is not required. In fact, these conditions 
are frequently required to be so accu- 
rately reproducible that the links in the 
chain become fully interchangeable. 

Examples are thermocouples, resist- 
ance bulbs, tachometer generators and 
many other measuring accessories whose 
interchangeability imposes severe toler- 
ance limitations upon the manufacturer 
so that they will function within the 
limits of precision of the measuring 
problem on hand. The same requirement 
of interchangeability extends to the 
electrical instrument proper. 

Where the chain of events between 
measured quantity and instrument con- 
tains elements not available or acces- 
sible to the instrument manufacturer, 
indirect calibration becomes mandatory. 
This is frequently the case in industrial 
process measuring equipment. The in- 
strument manufacturer must then cali- 
brate in reliance upon certain opereting 
functions determined and specified ty 
the user. A high degree of understand- 
ing and patient cooperation between the 
contracting parties is an essential in- 
gredient of the success of such projects, 
because both parties face independent 


problems and limits which must jy 
brought in line. 


Where the means of measurement rp. 
quires individual matching or adjus, 
ment in combination, direct calibration 
is usually necessary. High precision 
ammeters, for instance, are calibrate 
together with their external shunts jp 
order to permit the slight adjustments 
in shunt drop and instrument resistance 
which the accuracy of the combination 
demands. Some instruments, which op 
erate in electronic circuits, must be cali- 
brated under actual operating conditions 
to allow for tube variations, etc. With 
greater standardization of components 
and more common use of self-compen- 
sating circuits, these conditions are be 
coming rare. 

Where scales of electrical instruments 
read basic electrical quantities, direct 
calibration is the rule. Where such 
scales read derived electrical quantities 
or non-electrical conditions, direct cali- 
bration is the exception; and the pr- 
cedure is usually one of using known 
conversion factors. 


Calibration as an Electrical Problem 


It follows that the majority of elec 
trical instruments in the hands of the 
manufacturer are calibrated by pro 
ducing pointer deflections in response # 
measured amounts of basic electrical 
quantities, regardless of scale caption, 
Be the caption watts, ohms, degree 
Fahrenheit, rpm, minutes drying time, 
spindle feed per revolution, per cent 
stretch, microns, megacycles, VU, Re 
entgens, per cent CO:, salinity, glide 
path, motor load, pH, mhos or just 4 
series of dots or any of the thousands 
of symbols and guide posts of our ted 
nical civilization, when it comes to cale 
brating the scale, the pointer is almost 
always deflected in response to plain 
milliamperes or volts or the like. 

The instrument to be calibrated is 
connected into a circuit in which the de- 
sired electrical quantity can be supp. 
regulated in increments as fine as Tf 
quired and measured with the necessary 
precision. This calls for a sui 
source of electrical energy, means 
regulation and standards of compariso® 
plus the mechanical equipment 
for marking the calibration points @ 
the dial and d>awing and figuring the 
scale. 


The sources of electrical energy and 


the means of regulation vary with 
four basic situations encountered. é 
are, in practical rather than scientific 
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inology, d-c voltage, d-c current, 
a-c voltage and a-c current. These four 
situations sometimes split and branch 
jnto secondary situations having to do 
with the magnitude of the supply or its 

ical behavior. Unusually high volt- 

and currents or supply frequencies, 
other than those of commercial power, 
require special provisions. 







Sources and Means of Regulation 


Sources of d-c energy normally take 
the form of storage batteries, but cer- 
tain electronic devices are in use which 
conveniently convert a-c energy into d-c 
of sufficient purity and constancy to 
serve as battery substitutes. The instru- 
ment manufacturer, with his problems 
of production, space economy and main- 
tenance, probably uses these electronic 
aids to greater advantage than those 
engaged in the checking of completed 
instruments. 


Alternating current and voltage of 
power frequency are best obtained from 
the available commercial supply but 
often stepped up in respect to current 
or voltage by suitable transformers. 
Higher frequency supplies require rotat- 
ing machinery or electronic oscillators. 
In any case, purity of sine wave form is 
a necessity; and harmonic filters may 
frequently be required. 

Means of direct current regulation 
take the form of rheostats which are of 
the slide wire type for most regulating 
purposes, except where high current re- 
quires the use of the carbon pile type. 
Appropriate series or parallel connec- 
tion of rheostats permits independent 
coarse and fine regulation. Manufactur- 
ers of rheostats offer a great variety of 
units for these purposes and advice as 
to their best use. 

Means for alternating current regu- 
lation are available in form of con- 
tinuously variable transformers. By 
operating two of these with their pri- 
mary windings in parallel, one of the 
secondaries can serve as the principal 
regulated supply for the instrument 
circuit while the other secondary, via 
a step-down transformer, can inject an 
additional small variable voltage into 
the instrument circuit with the same 
effect as a vernier adjustment. While 
this system essentially provides an ad- 
justable voltage, a step-down potential 
transformer, with a heavy wire second- 
ary winding, will convert the output 
into # source of high current. 

ing up appropriate means of reg- 
ulation for purposes of instrument cali- 
bration is admittedly a complex task 
which defies brief description ex<2pt 
m the most general terms. Unce the 
types of instruments to be calibrated or 
and their ranges are known, 
each individual problem offers its own 
Practical solution. 
dealing with quantities of iden- 
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tical or similar instruments, the instru- 
ment manufacturer may have to yield 
to special requirements of speed, econ- 
omy and convenience. Means for the 
automatic division of standardized volt- 
ages or currents into 10, 12, 15 or more 
equal portions equivalent to the number 
of cardinal (major) lines on the scale, 
are among the special devices found in 
the laboratories of instrument users. 


Standards and Calibrating Precision'* 


In order to make the pointer of the 
specimen instrument to be calibrated 
deflect to a carefully measured electrical 
quantity, an entire hierarchy of stand- 
ards of comparison must be available 
so that each instrument can be com- 
pared with a standard of commensurate 
precision. Each of these standards, 
from the lowliest to the one of highest 
rank in the plant, must be compared 
periodically with one of higher order; 
and the highest grade working stand- 
ards rest upon carefully guarded basic 
standards. These, in turn, are period- 
ically checked, directly or through a 
precise intercomparison, with the legal 
standards maintained by the National 
Bureau of Standards in Washington, 
D. C. Charged by Congress to maintain 
such standards, the Bureau is the final 
court deriving its standards from basic 
measurements of length, mass, time and 
the permeability of space.* 


The guiding principle in instrument 
calibration is to control the precision so 
that the sum total of the possible errors 
of standard and specimen cannot ex- 
ceed an agreed fraction of the ultimately 
admissible tolerance for the instrument 
when in the hands of the user. This 
principle determines the selection of 
standards for each type and class of 
instrument calibrated; a task which, 
together with the supervision and main- 
tenance of all standards in the plant, 
requires a staff of engineers concerned 
with little else. 


Laboratory standard instruments are 
usually guaranteed to have what is 
loosely called an accuracy* of 0.1 per 
cent of full scale; portable standards 
about 0.25 per cent; high grade porta- 
bles 0.5 per cent to 0.75 per cent; switch- 
board instruments usually 1 per cent; 
and panel and test instruments 2 to 3 
per cent.’ In order to assure that each 
instrument will ultimately function well 
within the guaranteed performance 
limits, the agreed fraction of the ulti- 
mate tolerance to which the instrument 
is calibrated and adjusted should be 
small enough to allow for the hazards 
of shipment and still provide a margin 
for uncontrollable sources of error in 
final use. The ratio of manufacturer’s 
tolerance to guaranteed performance 
tolerance is usually a matter of unpub- 
lished policy and may greatly affect the 
cost of the finished instrument. 


The standard used for the calibration 
of an electrical instrument should have 
a precision several times that of the 
specimen. Panel instruments, for ex- 


ample, should be calibrated against 0.5 
per cent instruments; switchboard in- 
struments against 0.25 per cent instru- 
ments; high grade portables against 
laboratory standards; and portable and 
laboratory standards against basic 
working standards which are no longer 
of the direct reading type but employ 
null galvanometers in circuits contain- 
ing potentiometers, standard resistors 
and standard cells. These are not hard 
and fast rules. There are so-called de- 
flection potentiometers in use which in- 
dicate a known unbalance on the gal- 
vanometer scale. These devices provide 
practical calibrating equipment for a 
great variety of instruments and can 
be used even to check portable stand- 
ards, although these are usually cali- 
brated against standards of a higher 
order. 


Alternating current instruments, in 
the laboratory and portable standards 
classes, operate on the electrodynomom- 
eter principle and are not only cali- 
brated against basic d-c working stand- 
ards but serve as transfer standards 
through which the system of a-c calibra- 
tion is linked to the general hierarchy 
of standards.‘ 


Mechanics of Calibration 


When the pointer of the specimen in- 
strument has been deflected in response 
to a properly regulated and measured 
electrical quantity, and while the pointer 
is still in the deflected position, a fine 
pencil dot is placed on the dial corre- 
sponding to the position of the pointer 
tip. This operation is the climax of the 
entire calibrating procedure. The entire 
installation of sources of supply, means 
of regulation and standards of compari- 
son and all preparations merely serve 
this simple but crucial act. 


Each cardinal line of the future in- 
strument scale is pointed off in this 
manner, but sometimes intermediary 
points are provided for greater deéfini- 
tion. Instruments whose scales are not 
divided into equal increments of the full 
scale value, but which follow some non- 
linear function, usually require more 
dots than proportionately divided scales. 


Great skill and care are needed in 
order to place each dot precisely where 
it should go. Laboratory instruments 
may require elaborate optical means 
for bringing the sharp pencil tip into 
alignment with the pointer tip. Regard- 
less of the type of instrument, air cur- 
rents must be carefully eliminated by 
placing transparent working covers on 
the otherwise exposed instrument and 
moving these aside at the last moment, 
just enough to make room for the pencil. 
After placing each dot, the operator re- 
checks its position by reference to the 
standard. 

When all dots are in place, the dial 
is removed and the actual scale is 
drawn, divided and figured and the 
proper caption inscribed. Scales for in- 
struments in the 0.1 per cent class are 
completely produced by hand, an oper- 
ation requiring unusual skill and ex- 
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perience. Hand drawn scales are pro- 
duced also for many special instruments 
in other classes where unusual scale 
features or limited quantities of iden- 
tical scales render other methods im- 
practical. 

Divisions between calibration points 
are positioned by various means of 
mechanical interpolation using straight 
edge, protractor and the principle of 
similar triangles, all of which are in- 
corporated in the rather specialized 
scale drawing equipment used. 


Scale Dividing Machines and 
Printed Scales 


Many of the elements used in dividing 
scales by hand and in inscribing scale 
divisions have been built into elaborate 
printing machines which are capable of 
placing lines of the desired boldness, 
length and spacing in instrument dials. 
The major or cardinal lines are placed 
on the pencil dots which have been 
marked on the dial as previously de- 
scribed. By presetting the printing head 
of the machine to correspond with two 
successive calibration dots, the operator 
automatically prepares the machine so 
that it will subdivide the intervening 
space and imprint the proper lines in 
accordance with the scale specification. 
The process is repeated for each succes- 
sive pair of dots and produces highly 
precise scales in a minimum of time. 

The processes so far described serve 
the majority of instruments in the 
switchboard, portable and laboratory 
classes. In these, the scales are pointed 
off so that each fits the individual in- 
strument for which it was made. 

*iost instruments whose tolerance is 
ereater than 1 per cent of full scale, 
most panel instruments and many air- 
craft and test instruments made to type 
specifications which have been written 
with an eye on maintenance and parts 
interchangeability, and most such in- 
struments of regular catalog ranges or 
otherwise produced in fair quantities, 
are calibrated by making the individual 
unit conform to a prepared scale. 


These scales are printed from line 
cuts or other photomechanically pro- 
duced etchings prepared from master 
calibrations. The conscientious manu- 
facturer will first make a great number 
of master calibrations and determine 
from these how frequently and how 
much each major point varies in rela- 
tive position. From this he statistically 
determines the most common scale dis- 
tribution and its most frequent and 
most serious variations. If the variances 
are relatively numerous and exceed a 
conservative fraction of the ultimate 
tolerance of the instrument, and if the 
manufacturing tolerances cannot be re- 
duced within cost limitations, several 
master scales are produced in accord- 
ance with the statistical findings so that 
one can always be selected which will 
fit the individual instrument within 
agreed limits. A test procedure is then 
established by which an operator can 
readily determine which scale to choose 
for each instrument. 

Most electrical instruments are pro- 
vided with, or can be subjected to, mag- 
netic or other means of adjustment so 
that their pointers can be made to de- 
flect to a certain mark on the dial in 
response to a specified current or volt- 
age. In instruments made to match 
given scales, this adjustability is uti- 
lized to particular advantage; and once 
the proper scale has been selected, read- 
ings in all parts of the scale will then be 
within agreed limits. 


Scale Layout 


Scales should be divided and figured 
so that readings on any line of a scale 
can be conveniently interpreted in deci- 
mal multiples or submultiples of 2, 5 
or 10. Multiple ranges should conform 
to the same pattern. Where this is not 
possible or where different ranges re- 
quire different angular distributions of 
scale divisions, several sets of divisions 
are required. Occasionally, scales have 
to be in multiples or submultiples of 3, 
and these should not be mixed with the 
2-5 variety unless at least two sets of 


" 


divisions can be accommodated jn the F 
available space. q 





Instrument manufacturers have a. 
cumulated much experience in limitin 
the number of lines and figures to com. 
binations of greatest clarity and con. 
venience in reading. Instrument Users 
are well advised to draw on this ex. 
perience rather than obtain disappoint. 
ing scales which are hard or slow to 
read. “3 





Regardless of the method by which g 
scale calibration is produced, in no case 
should the number of scale divisions be 
increased beyond the ability of the jp. 
strument mechanism or the overall] ap- 
plication to reproduce readings under 
identical operating conditions. The ye. 
peatability of pointer deflections ig ysy. 
ally better than suggested by the guar. 
anteed precision of the instrument ip 
its class, but an experienced reader cap 
estimate readings between. successive 
scale lines and can thus utilize the read. 
ability of the instrument more fully 
without recourse to additional lines, Too 
many scale lines create a deceptive im. 
pression of higher precision. 


Similar considerations usually apply 
to scales stretched in length by various 
means, including longer arcs or pointers 
or by mechanical suppression of the 
zero position. 
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Instrumentation for Statistical Quality Control 


(Continued from Page 31) 


Automatic Filling-Machine Control 
The automatic control chart plotter 
can be readily adapted to adjust the 
filling machine by means of a servo 
drive system. A block diagram of such 
a fully automatic control system is 
shown in Fig. 10. The control compara- 
tor is essentially the same as the cir- 
cuit used to light the limit lights on 
the automatic chart plotter. It provides 
a signal when a limit is exceeded and 
also produces a voltage that is a func- 
tion of how much the limit is exceeded. 
The voltage that is produced by the 
control comparator serves as the input 
to a progressive position servo. The 
servo positions the filler adjustment 
mechanism (usually a knob or a hand- 
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wheel) according to how much the 
average package weight is beyond the 
control limit. 


Conclusions 

The application of statistical control 
methods to production processes in the 
past decade has demonstrated their 
usefulness in detecting trouble, reduc- 
ing waste, and improving product 
quality. 

Instrumentation for automatic or 
semiautomatic statistical quality-con- 
trol systems will permit the more ef- 
fective application of statistical meth- 
ods to the relatively higher rate of 
production processes. 

These instruments may also provide 
a@ more adequate form of statistical 


control than some low-speed manual 
statistical operations; since more items 
can be checked, and the cost of labor 
may be reduced. 
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Pneumatic Transmission Lines 


By J. C. MOISE* 








Abstract. A theoretical and experimental 
investigation was conducted to determine 
the dynamic characteristics of dead-ended 
and volume-terminated pneumatic trans- 


mission lines. 
The one-dimensional momentum and con- 


tinuity equations were linearized to obtain 
an equation of the same form as that for 
an electrical transmission line containing 
distributed resistance, inductance, and ca- 

tance. The boundary conditions con- 
sidered involved steady sinusoidal pressure 
forcing at the tube entrance and a fixed 
volume termination at the exit. 

Experiments were conducted with one- 
quarter inch O.D. drawn copper tubing us- 
ing lengths of 200 feet, 500 feet, und 1000 
feet and end volumes of 117 cubic inches, 
28 cubic inches and 445 cubic inches. The 
experimental results are presented in graph- 
ical form as attenuation-frequency and 
phase-frequency plots with end volume and 
amplitude as parameters. The effects of 
mean pressure, tube length, tube diameter, 
temperature, and end volume are evaluated 


HE problem under consideration is 
J? that of determining the dynamic 
characteristics of dead-ended and vol- 
ume-terminated pneumatic transmis- 
sion lines. This information is necess- 
ary for reasonably accurate analysis of 
control systems involving any form of 
pneumatic transmission. The effect on 
response of such variables as tube 
length, end volume, tube diameter, 
mean operating pressure, operating 
pressure range, and temperature is of 
interest to the control system designer. 

Some experimental work on this 
problem has been done by manufac- 
turers of pneumatic control equip- 
ment. * * Work with similar problems 
has been done by Binnie.” 

Iberall’ has made a theoretical an- 
alysis of the frequency response of 
Pleumatic transmission lines. This 
analysis was based on incompressible 
viscous flow and modified to take com- 
Pressibility, finite pressure amplitudes, 
appreciable fluid acceleration, and 
finite length of tubing into account. 

is theory was compared to the re- 
sults of the present work. The object 

the present investigation was to 
amplify, confirm, and extend the above- 
mentioned work. 


-—— 

‘Formerly Case Institute of Technology, Cleve- 

land, Ohio. Now assistant Project Engineer 

ee and Whitney Aircraft Co., East Hart- 
1 Superior numbers refer to similarly num- 

_ references in bibliography at end of 


April 1954 


Frequency response analysis was 
used in both the theoretical and experi- 
ment investigations. Since the system 
was non-linear, other dynamic re- 
sponses could not be predicted directly 
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from the frequency response results. 
However, rough approximations over 
a limited range could be obtained for 
impulse, step, and ramp function re- 
sponse by the usual methods of linear 
analysis. 

Experiments were conducted on 200 
foot, 500 foot, and 1000 foot lengths 
of one-quarter inch O.D. drawn copper 
tubing. This tubing was chosen because 
it is the most common size in use for 
pneumatic control applications. Vol- 
umes of zero, 117 cubic inches, 248 cu- 
bic inches and 445 cubic inches were 
tested. In the theoretical apprcach to 
the problem, a linearized transmission 
line equation was solved for appropri- 
ate boundary conditions. The coeffic- 
ient for the dissipation term was de- 
termined by averaging the velocity in 
the tube to obtain a representative 
Reynolds number and friction factor. 


ANALYTICAL SOLUTION TO 
PROBLEM 


Equations and linearization 


For the purposes of analysis, the 
tube will be considered straight and of 
uniform diameter with a constant 
volume receiver. Using the Eulerian 
equations of fluid flow, the one dimen- 
sional momentum and continuity equa- 
tions are *: 
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Assuming an ideal gas, the equation 
for polytropic compression will be: 


p Do 
= (3) 
p po” 





Combining this with Equations (1) 
and (2) 
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Since Equations (4) and (5) are 
relatively intractable, certain assump- 
tions will be made so that these equa- 
tions may be put in the form of a 
jinear transmission line equation with 
a linear damping term to be deter- 
mined separately for each solution. In 
order to accomplish this, the following 
assumptions are made: 

A. The density and pressure terms 
in Equations (4) and (5) will be as- 
sumed constant and equal to the mean 
value of the sinusoidal forcing density 
and pressure. This assumes that distor- 
tion effects, caused by such things as 
reduced damping at higher pressures, 
will be small. 

B. It is assumed that the influence of 


Ov Op 
and v 
Ox Ox 


the cross terms v 








can 


can be neglected. This assumption may 
be interpreted to mean that appreciable 
steepening of the wave front will not 
occur. The steepening is caused by the 
convergence of the characteristic lines 
whose slope will be =v+Co. (4) 

C. It will be assumed that the velocity 
dependent damping coefficient may be 
replaced with a properly chosen con- 
stant coefficient without introducing 
serious errors. Thus, x will then be of 
the form cw where c; will be of the 


f v 


form 
2 





. Then, c, will be chosen on 


the basis of the average peak velocity 
occurring in the tube for a given am- 
plitude and frequency of forcing; since, 
for a fluid element in one-dimensional 
flow, the pressure drop for an element 
of length dx will be” 


pfv'dx 
AP = 
2D, 


The other terms in Equation (1) origi- 
nally contained the dx term, and the 
expression was divided by p before 
Equation (1) was obtained. With these 
simplifying assumptions, the momen- 
tum and continuity equations become: 





1 Op Cv 
———+—+C,v=0 (6) 
Po Ox Ot 

Po Ov 1 Op 
n——— ——- = O (7) 


+ 
Do Ox Po Ot 


Differentiating Equation (6), with 
respect to t and Equation (7) with 
respect to x and subtracting gives: 











Ov Ov ov 
—4+C, = C,’ (8) 
ot Ot On 
NDo 
This makes C, = V as the poly- 


Po 
tropic propogation velocity of a small 
disturbance subject to ,the above 
damped wave equation. 
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Boundary Conditions 
Equation (9) was solved by Bate- 
man’ for simpler boundary conditions 
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than apply in this problem. The bound- 


ary conditions for the present prob- 


° DEAD - ENDED TUBING 
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Ata = 0: ym 
p = A,, sin wt 


(9) 


Using the simplified continuity equa- 
tion this becomes a boundary condition 
on velocity: 
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Applying the continuity equation: 
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Solution 


Assuming a solution of the form 


v = Ae’ sin w (t — Bu) + 
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luating A, C, D, E, the pressure 
ede and the velocity amplitude 
at both ends are given by: 


V, = [At + D* + 2e"b((AC + DE)cos 2wplL + 
K.(w's' + a*) —2K.a + 1 — 2e "LI (1 — K,'(a@’ + w'B’)) cos 2wpL + 2K wisin2wBsL] 4+ 


e*(*i-*) sin w(t — B(2L — x)] + De cos w(t — px) + Ee*(**) sin w [t — B(2L — x)] 


(AE — CD) sin 2wfBL)]% = 
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For the special case of the dead-ended tube these equations reduce to: 
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Amplitude ratio = 
2e°L 


[1 + 2e*Leos2wsL + e“L]% 
(17) 





The phase lag in all cases will be 
w8L, 


Calculation Procedure 


Results were calculated from the 
solution by choosing the dissipation 
term ¢; and the angular frequency w 
and then determining the pressure am- 
Dlitude (A,,) from the velocity am- 
plitude equation. In choosing the fric- 
tion factor, the Reynolds number cor- 
tesponding to the average peak velocity 
Was used. This average was obtained 
by computing the approximate velocity 
at points 180°, 360°, etc., from the en- 
trance. For moderate or high damping, 
the velocity at these points was close 

e“L times the initial velocity. For 

frequencies and consequent low 
ping, the phase was less than 180°; 
the average velocity at the two 
ends of the tube was taken as the tube 


(o + w's*)(1 + 2e*Lecos2wpL + e“L) 


% 
) uY= O 


(16) 


velocity. Experimental results indicate 
that the above averaging procedure 
was a reasonable one. 


Since the Reynolds numbers encoun- 
tered varied from zero to 5000, static 
friction factor data was determined for 
the tubes actually used. This permitted 
use of accurate friction factors in the 
critical Reynolds number range. 


In order to calculate the propoga- 
tion velocity, the polytropic exponent 
n must be evaluated. Tests conducted 
at Case Institute of Technology on air 
tanks indicated an nm between 1.0 and 
1.1. An n of 1.1 was assumed for the 
200 foot and 500 foot tubes with an n 
of 1.0 being used in the 1000 foot case. 
An n of 1.10 was assumed for all 3 
end volumes used in the tests. A tem- 
perature of 75 F. was assumed in all 
the calculations. 


Correlation of Data at 
Different Pressures 

In order to condense the presentation 
of the results, experimental points tak- 
en at different pressures, were adjusted 


using the theory to corresponding 
points at 30 pounds per square inch 
absolute. The data was corrected to 
30 psia, because this pressure was in 
the middle of the range tested. As can 
be seen from the initial and final ve- 
locity equations (Equations 13 and 14), 
the amplitude for a given frequency 
and damping term depends on the pres- 
sure only through the mean density p. 
and through the relation between c; 
and v (due to a change in Reynolds 
number). Taking into account both 
density and friction factor changes, 
the data was correlated to 30 psia by 
changing the amplitude for a given fre- 
quency by the following amounts: at 23 
psia multiply amplitude by .61 for 
laminar flow and by .77 for the turbu- 
lent flow; at 28 psia multiply amplitude 
by .90 for all Reynolds numbers; at 33 
psia multiply amplitude by 1.14 for all 
Reynolds numbers; at 38 psia multiply 
amplitude by 1.74 for laminar flow and 
by 1.34 for turbulent flow. The success 
of the correlation is shown by the lack 
of additional scatter in the correlated 
points.* 


EXPERIMENTAL SOLUTION 
TO PROBLEM 


Tubing 

All tubing used in the tests was 
standard one-quarter inch O.D. (three- 
sixteenths inch I.D.) drawn copper 


tubing. Fifty foot tubing lengths were 
joined by a flush connection to mini- 


*For the sake of brevity, only samples of 
the experimental data are presented. Com- 
plete experimental data appears in refer- 
ence 9. 
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mize the effect of pressure drop across 
the joints. The tubing was mounted in 
a 17 foot by 8 foot oval as shown in 
Fig. 13. This was done to prevent ad- 
ditional pressure drop due to 2 —:vcular 


path of small radius. Experimental 
points for 200 feet of tubing in five 
inch radius coils using standard 45° 
flare tube connectors are plotted on 
Fig. 8. The attenuation was about 10 
per cent greater than was the case 
with flush connectors and the 17 foot 
by 8 foot oval. 

As a result of assembly, the tubing, 
as mounted in the oval, contained some 
sections whose radius of curvature was 
as small as 10 inches. However, com- 
parison of the experimental friction 
factor curve (Fig. 12) with accepted 
value for smooth tubing indicates that 
the tubing in the experimental set-up 
was representative of smooth straight 
tubing. 

Tests were run on 200 foot, 500 foot, 
and 1000 foot lengths of tubing. Stand- 
ard 45° flare tube connectors were 
used at the entrance and exit. At the 
minimum L/D ratio of 12,800, entrance 
conditions have no appreciable effect 
on friction factors. 


End Volumes 


End volumes of 117 cubic inches, 220 
cubic inches and 445 cubic inches were 
tested for the 200 foot tube length. 
Volumes of 117 cubic inches, 248 cubic 
inches, and 445 cubic inches were used 
in the 500 foot and 1000 foot runs. The 
tanks were constructed of 4 inch stand- 
ard pipe. Each was checked for leaks 
with a soap solution. Tank volume was 
determined by weighing the tanks dry 
and wher filled with 65 F. water. 


Test Equipment 

A schematic diagram of the test 
set up, including equipment identifica- 
tion, is shown in Fig. 13. A detailed 
discussion of the sine wave generator 
may be found in reference 6. 


Friction Factor Tests 


Since the flow Reynolds numbers 
were in the critical range, static fric- 
tion factors were determined experi- 

EXPERIMENTAL STATIC 


FRICTION FACTORS 





FRICTION FACTOR 





REYNOLDS NUMBER 


Fig. 11. Experimental Static Friction 
Factors 
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mentally for the 1000 foot tubing 
length (Fig. 11). Pressure drop in the 
tube was measured with a 50 inch 
mercury U-tube manometer and flows 
were measured with a Precision Scien- 
tific Wet Test Meter (5405B). The wet 
test meter was calibrated, in place, 
with a one-tenth cubic foot meter 
prover (Bureau of Standard Calibra- 
tion No. 2058). The arithmetic mean 
tube pressure was used in determining 
the air density used in calculating the 
friction factor. The friction factors 
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Fig. 9. Amplitude Ratio vs. Amplitude, 200 


ft. Tube length g, — I rad/sec. 


PHASE LAG DEGREES VS AMPLITUDE 





B- 38PSIA 


TUBE LENGTH 200 FT. &- 23 PSIA 
DEAD — ENDED TUBING @ 28PSIA 
—— —— THEORY &— 33 PSIA 








cco EET TTT peers 
wo CREEP TCP 
200 SRE Try pe 
mo EL EPS Tet ae 











PHASE LAG DEGREES 





wo LA SLIT TTT} 
og a i 5 


° . 
so Cet hd | “lecra-te* 
, ' @ 2 _—. wv eS 


AMPLITUDE — PSI 








Fig. 10. Phase Lag vs. Amplitude 
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1000 FT. DEAD—ENDED TUBING 


Fig. 12. Representatives Input-Output 
Curves 





Ne relation for Reynolds numbers less 
than 2000. For Reynolds numbers from 
3000 to 5000, the experimental] Values 
were somewhat lower than the usual 
Moody diagram values. 


Experimental Difficulties 


The accuracy of measurement of am. 
plitude ratios decreased with decreas. 
ing amplitude ratio and decreasing 
amplitude, since exact determination 
of amplitude was difficult for a smajj 
amplitude on the chart. This Partially 
accounts for the scatter of points wit) 
high damping and low amplitudes, The 
scatter in phase shift data was largely 
due to the difficulty of establishing the 
exact curve peak and the fact that 
small measuring errors will result jp 
large phase shift errors with small 
phase shifts. Harmonic content (less 
than 15 per cent) will result in phase 
shifts different than those obtained for 
2 pure sine wave. 

No difficulty was encountered ip 
maintaining constant frequency during 
the vest runs or in shift in calibration 
of the electrical measuring equipment, 
At very low speeds (2 minute period) 
difficulty was encountered in setting 
the speed reducer at a fixed speed and 
obtaining constant frequency output 
during a cycle. 


RESULTS AND CONCLUSIONS 


A discussion of the correlation be- 
tween the theory and the experimental 
results is of interest in determining 
to what extent the experimental results 
may be extrapolated on the basis of 
this theory. 


Validity of Results 


The basic question concerning the 
validity of the results is: How well does 
the theoretical and experimental work 
approximate engineering practice? Ac- 
tual tubing installations contain fit- 
ings and sharp bends which introduce 
additional pressure drop. The tests on 
a 200 foot long 10 inch diameter coil 
with standard 45° flare connectors 
(Filled Squares, Fig. 8) indicate that 
tight coiling and addition of fittings 
decrease the amplitude ratio less than 
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10 per cent. Industrial installations 
should be no worse than this. Consider- 
ing experimental errors and differences 
between experimental conditions and 
industrial practice, the results appear- 
ing on Fig. 1 through 7 should be 
applicable to engineering problems 
with an accuracy of better than + 20 

r cent. These curves were cross- 
plotted from experimental points only. 






ERse= . 


Comparison of Theory 
and Experiment 


As indicated in Fig. 8 through 10, 
the agreement between theory and ex- 
periment was quite good for the dead- 
ended tube except at very low pressure 
amplitudes. The theory indicates a con- 
stant amplitude ratio for all velocities 
below the laminar flow velocity. The 
experimental results indicated a steadi- 
ly increasing amplitude ratio as ampli- 
tude was decreased down to the small- 
est value tested (one-quarter of a 
pound per square inch). The reason for 
the poorer results at low amplitudes 
is that laminar flow friction factors 
were used. With unsteady flow, turbu- 
lent flow conditions could persist for 
Reynolds numbers well below 2000. 
This could explain the poorer corre- 
lation between theory and experiment 
at low Reynolds numbers. 

With turbulent flow, no smooth flow 
is present under static conditions. 
Therefore, the static and dynamic 
friction factors may be close to the 
same value. : 

The theoretical agreement in the 
tests with end volume was not as good. 
This can be seen on Fig. 9. Again, 
results were poorer with lower Rey- 
nolds number flow. The exponential 
damping terms were smaller in the end 
volume case, resulting in a greater 
dependence on sine and cosine terms. 
This effect can be noted in Equations 
(13), (14), and (15); where the sine 

cosine terms are multiplied by a 
2e*aL factor which is large for small 
values of aL. A small change in c¢: 
or the polytropic exponent n (and con- 
sequently c.) can result in a relatively 

change in the periodic terms. 
Agreement was better for high damp- 
ing, when the periodic terms have less 
influence. The experimental phase shift 
results showed a considerable scatter- 
ing of points, but some general con- 
clusions may be drawn. The predicted 
phase shift was always close to the 
Tange of the experimental points, but 
theory indicates a stronger ampli- 
tude dependence than was found. 

ce agreement between theory and 
experiment, was better at large than 
small amplitudes, the results should be 
Teasonably accurate up to amplitudes 
of 15 pounds per square inch. The 
teason for the good results at high 
amplitudes is that damping holds the 

ty down to low enough values to 
Prevent Mach number effects from be- 
coming important. Note that even with 
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very high forcing frequencies (Fig.12), 
the wave form remains almost sym- 
metrical rather than building up along 
the leading edge. (The leading edge is 
that portion of the wave which tends 
toward the mean value as time in- 
creases.) Unsymmetrical waves would 


Ov 





result, if the influence of the v 


Op 


Ox 





and v terms in Equations (1) and 
Ox 

(2) were important.* The maximum 
velocity calculated for any of the runs 
was 50 feet per second giving a Mach 
number of about .05. Therefore, neg- 
lecting the above two terms does not 
detract from the validity of the analy- 
sis. 

For large damping, the output wave 
form tended toward a triangular shape 
(Fig. 12). For a pure triangular wave 
the harmonic content is only 15 per 
cent so that the theoretical results 
based on a pure sine wave output can 
be compared directly with the experi- 
mental results. In most cases, the out- 
put wave form was nearly sinusoidal. 


Comparison with Iberall’s Theory 


Iberall’s theory (Fig. 8 through 10) 
gives reasonable results for low ampli- 
tudes and low damping, although no 
amplitude dependence of either ampli- 
tude ratio or phase is indicated. How- 
ever, for high damping and large end 
volume, Iberali’s theory appears to be 
very much in error. The use of static 
friction factor data in the present 
analysis appears to be justified by the 
experimental results. Iberall’s analysis 
is more complicated mathematically 
and avoids the use of static friction 
factor data, but appears to be unsatis- 
factory for large damping. 


Effect of Mean Pressure 


Increasing the mean operating pres- 
sure decreases attenuation and phase 
lag for two reasons. The tube capaci- 
tance per unit length decreases; and 
the flow Reynolds number increases, 
thus decreasing the friction factor. 
Equations (13) and (14) show that 
both these factors decrease flow ve- 
locity for a given amplitude and fre- 
quency. For a given frequency and 
amplitude ratio, the amplitude of forc- 
ing (if less than 1 psi) required in- 
creases by a factor of 1.30, when the 
mean pressure increases from 23 to 30 
psi. It can be said, in general, that an 
increase in mean operating pressure 
will decrease the lag of a pneumatic 
transmission system. 


*The characteristic lines would be curved 
and tend to converge at large distances, if 
the Mach number effects were important. 
The low velocities and high frictional effects 
prevent this from happening to an appreci- 
able extent for the tube lengths and sizes 
considered. 





Effect of Amplitude 


In processes with short time con- 
stants and rapidly fluctuating loads, 
the attenuation and phase lag at high 
forcing amplitudes will be of interest. 
As can be seen from Fig. 8 and 9, 
the attenuation increases rapidly at 
first, as the amplitude increases; then 
more slowly at still higher amplitudes. 
The amplitude ratio decreased as much 
as 5:1, as the amplitude increased from 
ene-half psi to 9 psi. Fig. 10 shows 
that the phase lag increased with in- 
creasing amplitude. This is as the 
theory indicates, since the phase lag 
will change because of the change in ¢, 








/ 

in the term V1 + V1 + °/w’. In 
order to obtain conservative design in- 
formation, the attenuation and phase 
lag should be chosen for the maximum 
amplitude which a knowledge of the 
system and loads indicates will be 
present. 


Effect of Operating Temperature 


Increasing operating temperature de- 
creases the damping by increasing the 
sonic velocity. Temperature has no ef- 
fect on the p, C*, term, since temperature 
cancels in this product. The effect of 
temperature on (a) will be relatively 
small, but since (a) is the exponential 
damping coefficient, the effect on damp- 
ing may be relatively large. For in- 
stance, if the operating temperature is 
changed from 70 F. to 32 F., the ampli- 
tude ratio would be decreased from .10 
to .08. 


Effect of Tube Length 


As can be seen from the experimental 
results, tubing lag increases much fast- 
er than linearly with tube length. Since 
L appears in the exponent of the e-al 
term, the large effect of tube length 
is to be expected. Phase lag increases 
directly with tube length because of 
the L term in 2w L and also increases 
because of an increase in 8 with c:. 
Amplitude ratio decreases approximate- 
ly exponentially with tube length. 


Effect of Tube Diameter 


Although experimetal results were 
not obtained with other tubing dia- 
meters, the reasonably good correla- 
tion between theory and experiment 
for the one-quarter inch tubing, in- 
dicates that some conclusions may be 


fv 


2D, 
ratio will vary exponentially and in- 
versely with tube diameter. In addi- 
tion, the friction factor will increase 
with decreasing tube diameter because 
of reduced Reynolds number. This in- 
dicates that considerably greater 
damping will result from the use of 
any commercial tube size smaller than 
one-quarter inch O.D. tubing. Al- 
though favorable effects will result 


drawn. Since ¢c; = 





, the amplituae 
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from the use of larger tubing, the out- 
put of the pilot valve feeding the tube 
quickly becomes a limiting factor as 
line size is increased. 


Effect of End Volume 


The effect of end volume (K;) does 
not enter the theory in a simple man- 
ner, and the theoretical values appear 
to be considerably in error for small 
end volumes. The experimental results 
for 200 feet of tubing indicate that the 
approximate time constant of the sys- 
tem is increased by a factor of more 
than five-to-one, when the end volume 
is increased from zero to 445 cubic 
inches. The effect of end volume will be 
smaller for longer tubes with about a 
three-to-one increase in time constant 
for 1000 feet of tubing, as the end vol- 
ume is increased from zero to 445 cu- 
bic inches. The effect of any particular 
end volume may be determined by in- 
terpolation on Figs. 1 through 7. 


Straight Line Approximations 

In system design, it may be desirable 
to replace the distributed system with 
a streight line approximation of a first 
or second order system. Except for the 
slower downward tendency at higher 
frequencies, the amplitude ratio may 
be reasonably approximated by a first 
order (6 DB/octave) or a second order 
(12 DB/octave) system. However, the 
phase lag curves in no way approxi- 
mate those of a lumped system, since 
they tend to infinite phase lag as the 
frequency increases. The validity of 
the approximation will, therefore, be 
good only up to a certain frequency; 
perhaps the 90 degree lag frequency 
for a first order system and the 180 
degree lag frequency for a second or- 
der system approximation. 


For example: 


It is desired to obtain the amplitude 
ratio and phase lag of 500 feet of one- 
quarter inch copper tubing terminated 
by a 100 cubic inch end volume, if the 
maximum forcing amplitude is 4 psi 
and the forcing frequency one-tenth of 
a cycle per second. The mean operat- 
ing pressure is 24 psi and the tempera- 
ture 70 F. It is also desired to ap- 
proximate the tubing and end volume 
with the best first or second order sys- 
tem. 

Interpolating on Fig. 4 and on Fig. 3, 
the amplitude ratio at .628 radians per 


second is found to be .41. 


From Fig. 7 
the phase shift is found to be 65°. 

The slope of the curve on Fig. 4 is 
approximately 7.4 DB/octave. If the 
given conditions of frequency and am- 
plitude are the most difficult ones to 
be encountered by the system, the tube 
and end volume could be approximately 
replaced with a first order system hav- 

1 
ing a time constant of — = 4.4 seconds. 
.23 
The amplitude ratio at a frequency of 
.23 radians per second is .74, slightly 
higher than the .707 of a pure first 
order system. The phase lag crosses 
the 90° line at a frequency of one rad- 
ian per second, so the first order ap- 
proximation should remain reasonably 
valid up to this frequency. 


APPENDIX A 
List of Symbols 


The subscript zero refers to mean 
(or operating point) values. The sub- 
script I, refers to entrance values and 
the subscript L to to exit values. 


A, = pressure amplitude — +/ft? 
a = damping coefficient = 
C, 
a 1 
/ St Sag 





v2C. V1+ V1 4+ Cf/w* FT 


A, C, D, E, are coefficients in the ve- 
locity expression which are de- 
termined by the boundary condi- 
tions. 


A; = tube area — ft’ 


8 = reciprocal of actual propogation 
velocity = 


I SEC 








/ aren 


Vv2C.V14+V1+Cfiw FT 
| Pe foi 
a= = VakT = 


Po 
polytropic propogation velocity of 


a small disturbance — ft/second 





Co» = sonic velocity in end volume— 
ft/second 
fv 
¢; = —— = coefficient of dissipation 
2D; 


in linear transmission line equa- 
tion — 1/second 


D,; = tube diameter — ft. 
f = friction factor 





n CLV 

i= — = end capacitance 
C.0A: ‘erm 
7% 

L = tube length — ft. 

n = polytropic exponent 


Nx = Reynolds number 

p = pressure — #/ft* 

R = specific gas constant (53.3 ft/°R 
for air) 

t time — second 





V = end volume — ft* 
v = flow velocity — ft/second 
X = body force term — ft/sec* 
x = distance from tube entrance—ft, 
+ sec’ 
p = mass density — 
ft' 
*% = angular frequency—radians per 
second 
= slope of characteristic lines — 
ft/second 
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PLAN NOW to attend the 
FIRST INTERNATIONAL INSTRUMENT CONGRESS and EXPOSITION 
Sept. 13-24 at Philadelphia 
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(Continued from Page 12) 


First International Instrument Congress and Exposition 


September 13 through 24 


ADDITIONAL REPORTS OF COMMITTEES 
AND COOPERATiNG SOCIETIES 
Maintenance Clinic 

George Ehly, chairman, Philadephia Section Instrument 
Maintenance Clinic Committee, reports that the Instrument 
Maintenance Clinic dates have been set for September 17, 
18, 19. 

Manufacturers are now being contacted to conduct the 
individual sessions and suitable physical facilities for the 


classes. 
—ISA— 
Industry Day & Plants Visit 

Al Adler, chairman of the combined Industry Day and 
Plants Visit Committees announces that Saturday, Septem- 
ber, 18, has been designated as Industries Day. 

Tickets will be available to employees of manufacturers’ 
and users’ companies to attend the Exposition without 
registration. Tickets will be sent to companies in the Dela- 
ware Valley area for interested employees. The exhibit 
will be open from 10:00 a.m. to 6:00 p.m. on this day. 

Host Committee Chairmen 
—ISA— 

Industry Day & Plant Visits Committee: Al Adler 

Employment Registrar: Charles Blauch 

Reception Committee: W. Leslie Hunt 

Ladies’ Activities: Mrs. Douglas Brooks 

Maintenance Clinic: George Ehly 

Entertainment Committee: Clifford B. Ives 

Co-operating Societies’ Liasion: Garner Parr 

Meetings Property Committee: Howard J. Smith 

Publicity: Stuart C. Sommer 


—ISA— 


ASME — AIEE Luncheon Speaker 

Dr. Gaylord P. Harnwell, President of the University of 
Pennsylvania will be the speaker at the Joint AIEE-ASME 
luncheon on Sept. 16, as announced by Wallace E. Belcher, 
Jr., Chairman of the Instruments and Regulators Section 
of ASME. 

~iSA— 
Microscopical Society plans Symposium. 

Osear W. Richards, President of the American Micro- 
Scopical Society has announced the preliminary program 
for the two-day symposium (September 13 and 14) in con- 
junction with the International Congress. Tentatively, the 
fields to be covered will include; theoretical microscopy, 


biological cellular fine structure, electron microscopy and 
industria] microscopy. 
~ tA 


American Institute of Chemical Engineers’ Symposium. 


Dave Ross, chairman of the AIChE has announced the 


theme of the meeting will be “Materials Handling Instru- 
mentation”, 


—ISA— 
Annual ISA Members’ Meeting. 
The Annual Meeting and members’ luncheon of the In- 
Strument Society of America has been set for Thursday 
afternoon, September 16th by the Executive Board. 
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Philadelphia, Pa. 


FOREIGN TRADE EXPERTS TO HELP 
SOLVE EXHIBITORS’ PROBLEMS 


A Foreign Trade Center will be set up at the First 
International Instrument Exposition in Philadelphia, Sep- 
tember 15th to 21st inclusive. The Foreign Trade Center 
will be under the direction of Ballagh & Thrall, Export 
Sales Managers, Philadelphia, Pa. 


Thursday morning, September 16th a symposium will be 
arranged on foreign trade, covering the various methods of 
developing export business. Instrument manufacturers 
and persons interested in foreign trade matters, interested 
in export trade may call at the Foreign Trade Center to 
discuss specific problems with expert consultants. Bankers, 
freight forwarders and custom brokers serving in the trade 
center will assist in solving export problems. 


Monday morning, September 20th, a panel discussion 
will cover other phases of foreign trade, such as, export 
and import licenses, foreign exchange and problems of im- 
porters. 


Exhibitors’ export problems need not wait until Septem- 
ber. They may communicate now with T. C. Ballagh of 
Ballagh & Thrall, Drexel Building, Philadelphia 6, Pa. 


KSA 


TENTATIVE DATES FOR THE FIRST 
INTERNATIONAL INSTRUMENT CONGRESS 


September 13 
September 13-15 
September 14 
September 15 


September 16 
September 17 


September 17-19 
September 20 
September 21 


Executive Board Meeting 
Analysis Clinic 

Council Meeting 

Exhibit Opens 

Annual Meeting & Luncheon 
ISA PARTY 

Maintenance Clinic 

Foreign Visitors Luncheon 
Night Exhibit: Exhibit Closes 


—IiSA— 





LIST OF COOPERATING SOCIETIES 


American Institute of Chemical Engineers, Division cf Chemical 
Processing Equpment and Instrumentation. 


American Institute of Electrical Engineers, Instruments and 
Measurements Committee. 


American Institute of Physics. 
American Microscopial Society 


American Society of Mechanical Engineers, Instruments and 
Regulators Division. 


American Society of Photogrammetry. 
Institute of Radio Engineers. 
Professional Group of Instrumentation. 
Scientific Apparatus Makers Association. 
Society for Experimental Stress Analysis. 

A Symposium on Micro Analysis and Micro-Chemica! nstru- 
mentation will be arranged by the following societies: 
?Metropolitan Micro-Chemical Society of New York. 

Analytical and Micro-Chemical Group, Philadelphia Section, 

American Chemical, Society. 


Affiliated Group of Analytical Chemists, Delaware Section, 
American Chemican Society. 
South Jersey Section, American Chemica! Society. 


International Electrotechnical Commission. 
Deutche Gesellschaft Fuer Chemisches Apparatewesen. 
Verein Deutscher Ingenieure. 
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WHAT'S NEW AT BRISTOL . « 2° 


BRISTOL METAGRAPHIC PNEUMATIC TRANSMITTER, with cover 
removed. The frictionless transmitter, with only one pivot 
and no flexures, will operate in any position, indoors or out. 
The unit is sensitive to extremely small changes in the meas- 
ured quantity, as minute as 0.03% of range, including rever- 
sal. You can get the Metagraphic transmitter in a wide selec- 
tion of ranges: Pressure (0 to 5” water to 0-10,000 psi), 


42 
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vacuum (0 to 5” water to full vacuum), temperature 
(—100° F to 1000° F), liquid level (0 to 5” water 
up), flow (mercury manometer, bell type, and Barton metet 
bodies), and differential pressure (0 to 2.0” water to 0- 
water). Suppressed ranges are available. Over-range pi 
tection is standard with the Metagraphic transmitter, up 4 
500% for some ranges. 
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@ When you remove the cover from one of Bris- @ HIGH-SPEED TRANSMISSION and superior 
tol’s Metagraphic pneumatic transmitters, you're control result from large air capacity of 
quickly aware of the inherent simplicity of Bristol's the pneumatic relay — 3.0 scfm. 


world-famous measuring element. This unit, the 
result of years of measuring element research and @ INDICATING DIAL GAUGE, to show output 





development, has operated in Bristol instruments pressure, can be screwed into front of 
that have chalked up as much as 35 years continu- transmitter. No piping or fittings are 
ous service without attention. needed. 


Here are some of the features of the Metagraphic ; 
transmitter, designed to give you new standards of @ WEIGHS ONLY 7% POUNDS, is weather- 


accuracy and reliability in measuring and transmit- ee and can be installed in any location 
ting readings of temperature, pressure, vacuum, and operate in any position. 
erential pressure and liquid level. Get the whole story on the Metagraphic trans- 
’ NON-BLEED BOOSTER PILOT for low air mitters. Write for free bulletin A105, to The Bris- 
consumption. In the balanced position, air tol Company, 129 Bristol Road, Waterbury 20, 
consumption is only 0.07 scfm. Connecticut. 


Meet the rest of the Metagraphic family... 








BRISTOL’S ‘“‘HUMAN-ENGINEERED’’ METAGRAPHIC THE BRISTOL CONTROLLER can be plu ged into back of 

RECORDER, with its easy-to-read scale, high-visibility receiver, placed at process. Avai able in on-off, pro- 

nt pointers and shadow-proof door has earned rtional, proportional plus reset, proportional plus 

@ reputation as the “biggest little instrument in the derivative, and proportional plus reset plus derivative. 

ustry”. The continuous valve-position indication, Experienced instrument men will recognize this as a 
Separate from set-point indication, gives continuous unit® service-proved in thousands of installations. 








on control valve position and process level. *Licensed under C. B. Moore patents 

ture 
- POINTS THE WAY IN 
100" HUMAN-ENGINEERED INSTRUMENTATION 
pro- 
Dh 

AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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intended to describe the objectives, organization and programs of the various National Committees of the Soci 
Over four hundred and fifty individuals are currently pa’ticipating in committee work relating to all aspects of the Society's technical 


and operational activities. 


several committees and acts as their liaison representative with the National Officers of the Society. 
JOURNAL will describe the programs and organization of other committees. 


cific committees may be directed to the Chairmen.—Editor. 


MANUAL OF OPERATION FOR D-7 COMMITTEE ON 
INSTRUMENTATION FOR THE PRODUCTION PROCESSES 


This Committee reports to the Tech- 
nical Vice President. Its primary ob- 
jective is to disseminate knowledge 
concerning instrument applications in 
the various process industries. One 
major outlet for this information are 
the papers presented at the National 
Meetings. Definite sessions are as- 
signed to this Committee for just this 
purpose. In addition the Committee 
is responsible for the preparation of 
manuals for the various industries 
where there is a need, and where it is 
practical to prepare such a manual. It 

. suggests and promotes application 
vractices. 


The Committee is available to lend 
assistance in the sponsorship of sym- 
posia by local Sections or other so- 
cieties with respect to the interests of 
specific industries. It also prepares 
annuai reports on progress in the art 
and science of instrumentation in vari- 
ous industries. 


The Committee as organized in 1954 
consists of a chairman, industry sub- 
committee chairmen and a secretary. 
The secretary is selected by general 
consent. The sub-committee members 
are nominated by interested society 
members, either local, national or from 
the committee itself. The chairman 
is appointed or nomina<ed by the tech- 
nical vice-president. Confirmation of 
appointment and company approval for 
committee members is obtained by iet- 
ter from the technical vice-president. 
The 1954 organization includes repre- 
sentatives from the following indus- 
tries: 


Beverage Paper 

Chemical Petroleum 

Food Power 

Heating and Pharmaceuticals 
Ventilating Rubber 

Metals Soap 

Nuclear Textile 


The Committee holds two meetings 
a year. A fall meeting and a mid- 
winter meeting. 


The fall meeting, usually coinciding 
with the Annual Conference, is a plan- 
ning session to determine general con- 
ference requirements, technical level, 
policy, etc. The winter meeting be- 
comes the actual conference for pro- 
gram planning for the following na- 
tional ISA meeting. This meeting 
also covers in detail points that were 
originated at the fall meeting. This is 
generaily an all-day meeting. 
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The mid-winter meeting covers all 
phases of operation, and complete de- 
tails are discussed there. These include 
such things as papers per session, types 
of papers, format, sessions chairman, 
recorder, advance publicity, preprints, 
publications, etc. 


From the mid-winter meeting for- 
ward, the most expedient method is 
used to secure the final drafts, photo- 
graphs, and abstracts, resumes, etc. 
The procedures laid down by the Pub- 
lications Committeee are followed dil- 
igently. The author information and 
papers are then passed on to the Pub- 
lication Committee and other inter- 
ested committees. The review of papers 
for submission to the correct parties is 
handled completely by the sub-commit- 
tee chairmen and their committee 
members. 


The Committee’s current 
and past and future activities: 


program, 


Current: To present six sessions of 
process control papers at the Inter- 
national ISA meeting in Philadelphia, 
Pa., September 1954. Actually there 
will be five sessions where the papers 
on each session program deal specific- 
ally with process instrumentation in a 
particular industry. These five indus- 
try sessions include Chemical, Food, 
Heating and Ventilating, Petroleum 
and Power. The sixth session will con- 
tain papers dealing with both the Tex- 
tile and Metals industries. 


Past: At every National meeting 
since 1948 we have sponsored a pro- 
gram of five sessions on the subject 
of process control. At the National 
meeting in Houston in 1951 we were 
fortunate to share the privilege of dis- 
seminating this information with the 
Texas A. & M. Process Symposium. I 
believe you will find through the 
records that the D-7 committee sessions 
have drawn the largest attendance of 
any committee sessions. 


The Heating and Ventilating sub- 
committee in cooperation with the 
Chicago section sponsored a Heating 
and Ventilating Symposium. 


Future: We plan to sponsor addition- 
al Symposia. These will be worked 
out and developed by the different in- 
dustry sub-committees in conjunction 
with inierested local sections. We 
shall continue to provide educational 
and valuable programs for the advance- 
ment of the Instrument Society of 
America. 





INSTRUMENT CONGRESS AND EXPOSITION 


Each National Committee reports to a member of the Executive Board who coordinates the Programs of 


Subsequent issues of {SA 


Inquiries concerning membership or activities of spe- 


THE ISA PUBLICATIONS 
COMMITTEE 


The chairman of the Publications 
Committee is appointed by the Opera. 
tions Division Vice-President for 
term of one year beginning January 
Ist. The committee is composed of 
not more than six members, appeinted 
by the chairman and serving for one 
year. Committee appointments are 
approved by the Operations Vice-Pregi- 
dent. This established procedure has 
been changed during this year with 
the Publications Committee reporting 
to the Executive Board through its 
own chairman who is an appointed 
member of the Board for 1954. This 
arrangement facilitates the close liai- 
son required in the initial stages of 
Journal publication. 

The Publications Committee is re 
sponsible for formulation and exec 
tion of basic Society publication policy 
as directed by the Executive Board: 
for processing of technical printed mat 
ter published by the Society; and for 
recommendation of policies, proced- 
ures, and long range plans relative to 
publications. 

(Continued on Page 45) 


RICHARD N. POND, CHAIRMAN 
COMMITTEE ON INSTRUMENTA- 
TION FOR THE PRODUCTION 
PROCESSES 

Graduated from Clarkson College of Techno 
ogy, Potsdam, New York, June 1941 witha 
Bachelor of Chemical Engineering degree. Im 
mediately joined 
Taylor Instrument 
Companies in the 
Application A 
neering Depa ? 

Duringeight” 
years in this depare 
ment, specialized i 
the application @ 
control inst 
on continuous amt 
batch processes 
found in the ‘hae 
cal, petroleum, 
tile and food 
tries. 

February 1, 
transferred to 
Industrial Sales 
partment to 
in sales promotion 
in the chemical and 
petroleum indu® 
December 1951 assumed present dutiee 







tries. 
as a Divisional Sales Manager responsible for 


sales to the petroleum, fruit and v 
canning and meat packing industries, a8 well 
as sales of laboratory instruments. 

Joined ISA in March 1946 as a member @ 
the St. Louis Section, and transferred to the 
Rochester Section when it was organized 
Served as Program Chairman, Section 
dent, and member of Executive Committee for 
the Rochester Section. 

Served as Secretary for D-7 Committee @ 
Instrumentation for the Production Proce® 
from September 1949 to September 1953. Be 
came Chairman September 1953. 

Member of AIChE and served two terms @ 
the Board of the Rochester Section. . 
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PUBLICATIONS COMMITTEE 


These duties include responsibility 
for the Society Journal, conference 
paper preprints, Proceedings, Recom- 

Practices, committee reports, 
' promotional material, books, 
pamphlets, and miscellaneous mater- 


committee has been extremely 

in creation of the Society 
managed and published /SA Journal. 
For two years the Publications Com- 
mittee has worked with various groups 
and the Executive Board to consolidate 

for an independent Journal. 
They work with the newly appointed 
Bditorial Board and the National Office 
editorial staff toward improving the 
[SA Journal in the best interests of 
the Society. 

Another recent activity of this com- 
mittee was the preparation of several 
“B-3 Forms” designed to cover instruc- 
tions and procedures for processing 
technical papers. After a year of use 
these forms are being revised for dis- 
tribution at the September 1954 annual 
meeting and subsequent use in process- 
ing 1955 papers. 

The major activity of the Commit- 
tee during the next several months 
will be the review, editing, and pro- 
cessing for preprints of the one hun- 
dred odd technical papers to be pre- 
sented at the First International In- 
strument Conference and Exposition at 
Philadelphia in September. 

Future plans of the Publicaticns 
Committee cover activity in such 
areas as—improvement of the JSA 
Journal, a review of the present Pro- 
ceedings policy with a view for most 
equitable membership distribution, a 
broadened Recommended Practices 
program, an active book and pamphlet 
publication program, and adoption of 
an overall publications policy which 
will provide more information to So- 
ciety membership. 





CHARLES W. COVEY 
CHAIRMAN PUBLICATIONS COMMITTEE 


Charles W. Covey, Chairman of the Publi 
— Committee and a member of the Execu- 
tive Board, is head of the Instrument Engineer- 
ing Department at 
the new Paducah, 
Kentucky Plant of 
Carbide and Carbon 
Chemicals Company. 
Prior to this he was 
Editor of 
Technology. 

His interest in in- 
strumentation was 
acquired while em- 
ployed at the K-25 
Oak Ridge, Tennes- 
see Plant of Carbide 
and Carbon Chemi- 
cals Company. 

In 1942, he served 
as aviation ground 
school instructor in 
the Army Air Corps 
CAPT training pro- 
gram at Lincoln 
Memorial University. Prior to this he was 

nspector in a smokeless powder 
- & field scout executive for the Boy Scouts 
and a high school mathematics 

He was graduated from Lincoln Memorial 
University, Harrogate, Tennessee in 1940 with 

-A. degree in chemistry and physics. 


A charter member of both the Oak Rid 
ge 
and Rochester Sections, Charlie was also in- 
Srumental in the organization of the Paducah 
a he is serving as its first Presi- 
Pa was appointed Chairman of the Na- 
tional blications Committee in 1952 and 1953 


Taylor 


l serve again this year. He was elected ~ 


i ’xecutive Board in November 1953, t 
1953 to . ear : ? ss if 
. , serve for one i h 
: c yea In charg « 


THE EMPLOYMENT 
COMMITTEE 


The Emplcyment Committee consists 
of a Chairman appointed by the Presi- 
dent of the Society and one member 
from each Section. The Section mem- 
ber is appointed by the President of 
the Section and also serves as that 
Section’s local Employment Committee 
Chairman. 


The Employment Committee con- 
ducts an employment service, con- 
sisting of a confidential file of appli- 
cants for positions in instrumentation 
and a list of positions open announced 
by prospective employers. Any indi- 
vidual, member or non-member of the 
Society, who by education and/or work 
experience is qualified in his own 
judgment to make application for 
positions in instrumentation—research, 
design, development, application, sales, 
manufacture, instruction, service, etc., 
may register with the Employment 
Committee. Registration may be made 
with the local Section Employment 
Committee or direct with the National 
Employment Committee at the Nation- 
al Office of the Society. Employment 
registration forms are available to all 
Sections anc individuals upon request 
to the Chairman of the National Em- 
ployment Committee. Applications of 
those who wish to remain in the area 
covered by the Local Section are 
handied by the Local Employment Com- 
mittee. Applications of those applying 
to the Local Section Employment Com- 
mittee and who are willing to move 
to other areas are forwarded to the 
Chairman of the National Employment 
Committee. The use of the Employ- 
ment Service is free and without obli- 
gation to any employer or instrument 
men. 


So that prospective employers in the 
area covered by the section may be- 
come acquainted with the Employment 
Service, the Section Employment Com- 
mittee should canvas their area period- 
ically and forward a list to the Chair- 
man of the National Employment 
Committee of the names of those in 
industry in the area, responsible for 
the employment of instrument men. 
Upon receipt of these names a letter 
describing the service and inviting the 
use of the service will be sent out by 
the Chairman of the National Employ- 
ment Committee. 
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Announcements of positions open 
are published in the columns of the 
Journal under a blind box number. 
Announcements of “Positions Wanted” 
are not carried in the Journal. Regis- 
tration forms of applicants are carried 
in the Employment Service files for six 
months or until the Chairman of the 
National Employment Committee is 
notified by the applicant or the sec- 
tion Employment Committee that the 
applicant is no longer interested in the 
service of the Employment Committee. 

The Employment Committee also 
operates the Employment Register in 
connection with the Annual Confer- 
ence and Exhibit. 

The file of applicants for positions 
maintained at the National Office con- 
tains very few names since under pres- 
ent conditions of high employment 
qualified applicants apparently have 
little difficulty in finding satisfactory 
placement. In certain cases where ISA 
members have sought positions in 
other localities the National Employ- 
ment Service has been helpful in plac- 
ing these men in the desired location 
through the cooperation of the Em- 
ployment Committee Members in the 
various sections. 

Presidents of Sections not represented 

on the National Employment Commit- 


tee are urged to appoint a representa- 
tive and send his name to the chairman. 


PERCY V. JONES, JR. 

CHAIRMAN EMPLOYMENT COMMITTEE 

Percy V. Jones, Jr., Chairman of the Nation- 
al Employment Committee is the Society Man- 
ager of the National Office. He received his 
B.S. degree in 1928 
from Colgate Uni- 
versity, Hamilton, 
N. Y., and was a 
graduate student at 
New York Univer- 
sity in 1929. He at- 
tended the Ameri- 
can Institute of 
Banking in New 
York in 1930. 

“Perc,” as he is 
known to most ISA 
members has been 
Society Manager 
since 1951. Prior to 
this he was exer™- 
tive assistant with 
the American Petro- 
leum Institute, N 
Y., and editor and 
compiler of Petrole- 
um Facts and Figures in 1947. He also compiled 
and edited Petroleum Industry Record, 1918- 
1948 and the Oil Man’s Calendar. 

During his World War II service with the 
Army, he served as an instructor in Depot 
Supply Operations at Camp Lee and with the 
63rd Base Depot in France. 

His broad experience in the fields of bank- 
ing, accounting, office management, public re- 
lations, publishing and national association 
serve for one year in charge of Society pub- 
lications. 
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MEMBERSHIP OF COMMITTEE ON 
INSTRUMENTATION FOR THE 
PRODUCTION PROCESSES 


CHAIRMAN: Richard N. Pond 
Taylor Instrument Co. 
95 Ames Street 
Rochester |, New York 


SECRETARY: Thomas H. Pierson 
N. Y. Mfg. Dept. 
Corn Products Refining Cc. 
Argo, Illinois 

BEVERAGE: Chairman — George McKnight 
Minneapolis-Honeywe!l Regulator Co. 
Brown Instruments Division 
Wayne & Windrim Avenues 
Philadelphia 44, Pennsylvania 

Member—Eugene H. C. Brown, Director of 

Research and Engineering 
Industrial Engineering Corp. 
525 East Woodbine 
Louisville 8, Kentucky 


CHEMICAL: Chairman—Fred Trapnel! 
510 E. 10th Street 
Greenville, North Carolina 

Member—L. D. Cipriano 
Monsanto Chemical Co. 

Organic Chemicals Div. 

800 North Twelfth Bivd. 

St. Louis |, Missouri 

Fred L. Harbough 

1437 Indiana Ave. 

Flint 6, Michigan 

Page Buckley—Instrument Engr 
EY. duPont deNemours & Co. 
Sabine River Works 

P. O. Box 2027 

Orange, Texas 

FOOD: Chairman—G. Petit 
Union Starch & Refining Co. 
19th Railroad Crossings 
Granite City, Ill. 

Member—F. B. Jewett, Jr.—Director of 
Industrial Development and Marketing 
Genera! Mills, Inc. 

400 Second Avenue South 
Minneapolis |, Minn. 

Member—David Campbell 

100 Market St. 

Campbell Soup Co. 

Camden, New Jersey 

LeRov Clardy 

Research Laboratory 

Swift ord Company, U. S. Yards 
Chicago 9, Illinois 

J. B. Anderson 

H. J. Heinz Co.—Dept. Head Engineering 
Research 

1062 Progress Strzet 

Pittsburgh 30, Pennsylvania 

HEATING & 

VENTILATING: Chairman—N. J. Janisse 
Field Engineer—Johnson Service Company 
507 E. Michigan Street 
Milwaukee 2, Wisconsin 

Member—S. L. Furber—Commercial Div. 
Minneapolis-Honeywell Regulator Co. 
Minneapolis 8, Minnesota 
C. M. Garner—Chief Engineer 
White-Rodgers Electric Company 
1209 Cass Avenue 
St. Louis, Missouri 
Prof. A. L. Hesselschwerdt, Jr. 
Massachusetts Institute of Technology 
Cambridge 39, Massachusetts 
Milton Hilmer, Assistant to 
Engineering Vice Pres. 

Sarco Manufacturing Corp. 
Fountain Hill 

Bethlehem, Pennsylvania 

Paul F. Neess—Product Manager 
Perfex Corporation 

500 W. Oklahoma Ave. 
Milwaukee 7, Wisconsin 
Douglas Sterner—Manager 
Refrigeration Controls Division 
General Controls Company 
822 South Michigan Avenue 
Chicago, Illinois 

LIASON BETWEEN 

TEXAS A&M 

AND CIPP: Charlies D. Holland 
Dept. of Chemical Engineerin 


Agricultural & Mechanical College of Texas 


College Station, Texas 
METALS: Chairman—J. Ward Percy 


Research Laboratory, United States Stee! Co. 


Lincoln Highway 
Kearny, New Jersey 

Member—J. F. Hornor 
Minneapolis-Honeywell Regulator Co. 
Brown Instruments Division 
Wayne & Windrim Avenues 
Philadelphia 44, Pennsylvania 


NUCLEAR: Chairman—C. A. Mossman 
Oak Ridge National Laboratory 
Carbide & Carbon Chemical Co. 
P. ©. Box "P" 

Oak Ridge, Tennessee 

PAPER: Chairman—James Upson 

Union Bag & Paper Co. 
P. O. Box 570 
Savannah, Georgia 

Member—Lewis Good 
Panellit, Inc. 
6312 N. Broadway 
Chicago 40, Illinois 

PETROLEUM: Chairman—Lou Gess 
Minneapolis-Honeywell Regulator Co. 
Brown Instruments Div. 

Wayne & Windrim Avenues 

Philadelphia 44, Pennsylvania 
Member—Harvey Schilling 

Magnolia Petroleum Co. 

Beaumont Refinery 

Beaumont, Texas 

L. E. Oberhelman 

Standard Oil Co. (Indiana) 

Sugar Creek Refinery 

Sugar Creek, Missouri 

T. M. Hoffman 

Instrument Engineering Dept. 

Humble Oil & Refining Co. 

Baytown, Texas 

POWER: Chairman—Hi. H. Johnson 
Consolidated Edison Co. of New York 
Room 1515-S 
4 Irving Place 
New York 3, N. Y. 


PHARMACEUTICALS: Chairman—J. W. Beardsley 


Instrument Engineer 

The Upjohn Company 

P. O. Box 83! 

Kalamazoo 99, Michigan 

RUBBER: Chairman—Robert N. Wilson 

Kelly Springfield Tire Co. 

Cumberland, Maryland 
Member —Joe Detwilier 

Taylor Instrument Co. 

95 Ames Street 

Rochester, N. Y. 


SOAP: Chairman—Open "HELP!" 
TEXTILE: Chairman—Earl Seagrave, Jr. 


Empicyed by Celanese Corp. of America 


442 Pickens Street 
Rock Hill, South Carolina 
Member—Ralph Fishburn 
Minneapolis-Honeywell Regulator Co. 
Brown Instruments Div. 
Wayne & Windrim Avenues 
Philadelphia 44, Pennsylvania 
Ernest Lee Griggs, Jr. 
837 Linden Hall Road 
Chattanooga 5, Tennessee 
MEMBERS OF THE 
PUBLICATIONS COMMITTEE 
Charles W. Covey, 
Chairman 
Carbide & Carbon 
Chemicals Co. 
P. O. Box 748 
Paducah, Kentucky 
S. D. Ross 
Brown Instruments 
Division (M-H) 
Wayne and Windrim 
Avenue 
Philadelphia 44, Pa. 
Isadore Warshawsky 
NACA Labs 
20873 Avalon Road 
Rocky River 16, Ohio 
Ralph R. Batcher 
Radio-Television 
Mfgs. Assoc. 
500 Fifth Avenue 
New York 17, N. Y. 
Morris Moses 
Box 763 
Port St. Joe, Florida 
Forest E. Head 
Monsanto Chemical 


°. 
John F. Queeny Plant 
St. Louis 4, Missouri 


MEMBERS OF 
EMPLOYMENT COMMITTEE 
P. V. Jones, Jr. 
Chairman 
Instrument Society 
of America 
1319 Allegheny Ave. 
Pittsburgh 33, Pa. 
Chas E. Ament 
4113 W. 99th St. 
Chicago 42, Ill. 


Eric A. Bianchi 
234 Greenwood St. 
Newton Centre, Mass. 

Paul E. Bowles 
1747 So. Quincy Ave. 
Tulsa, Okla. 

Giles W. Bradshaw 
6 Richmond St. 
Cheshire, Mass. 

R. F. Carrell 
1119 Ceder Ave. 
Richland, Wash. 

T. K. Conlon 
E. |. duPont 
deNemours & Co. 
P. O. Box 117 
Augusta, Ga. 

Felix O. Cox, Jr. 
2904 Dunmore Road 
Baltimore 22, Md. 

John Duthie 
140 Parkwood Ave. 
Kenmore, N. Y. 

H. R. Elder 
5107 234th S.W. 
Edmonds, Wash. 

J. N. Faucett 
P.O. Box 115 
Lago Oil & Transport 
Co., Ltd. 

Aruba, N.W.|. 

R. W. Groendycke 
1808 Seventh St. 
Lake Charles, La. 

Pete Haag 
2918 E. léth St. 
Oakland |. Calif. 

Thomas F. Herring 
1011 N. Holliston Ave. 
Pasadena 6, Calif. 

David E. Hostedier 
Foster Wheeling 
Corp. 

165 Broadway 
New York, N. Y. 

John W. Huether 
311 Sutherland Drive 
Leaside, Ont., Can. 

Louis F. Keppler 
P. O. Box 2633 
Charleston 29, W. Va. 

Earl Kightlinger 
1624 Jackson Rd. 
Florence, Ala. 

Louis J. Lynch 
Columbia Southern 
Chem. Corp. 

P. O. Box 4026 
Corpus Christi, Tex. 

L. Martin 

Martin Engineering 


Inc. 
1846 Dorchester St. W. 
Montreal, Que., Can 
W. J. McKay 
201 N. Brock St. 
Sarnia, Ont., Can. 
J. L. Montgomery 
1461 Emerson Ave. 
Indianapolis 19, Ind. 
J. N. Nonamaker 
74 Berkley Ave. 
Lansdowne, Pa. 
Robert H. Olson 
Instrument Dept. 
Solvay Process Div. 
Allied Chem. & Dye 
Corp. 
Syracuse |, N. Y. 
Robert Paris 
Party St. 
Elizabethton, Tenn. 
Irving Schwartz 
Geo. S. Colley Jr. 
& Assoc. 
425 Lexington Ave. 
New York, N. Y. 
W. T. Smith 
P O Box 5800 
Albuquerque, N. M. 
James Stallings 
29 Marietta Place 
Alton, Ill. 
Walter Starcke 
2042 Cypress Ave. 
Kansas City 27, Mo. 
Lloyd O. Timblin, Jr. 
937 Pleasant St. 
Boulder, Colo. 
Cc. M. Wilkinson 
3605 Herman St. 
Louisville, Ky. 
James L. Winters 
191 Waddell Circle 
Oak Ridge, Tenn. 
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Your contributions to this 
department are welcome. 
Manuscripts will be re- 
viewed by competent per- 
sons in the field and 
edited to adapt to publi- 
cation space and policy. 
Authors will be identified 
unless otherwise request- 
ed.—Editor. 











Engineering Organization 
Plans New Home 


Panellit, Inc., designers, engineers 
and manufacturers of modern indus- 
trial automatic control and informa- 
tion systems, has begun construction 
on their modern new plant in Skokie, 
Illinois, as the first step in a major 
expansion and consolidation program. 

The one-story plant located on a 
nineacre tract will provide 82,000 
square feet of floor space to house all 
engineering, manufacturing and ad- 
ministrative activities now being 
handled in seven locations. Construc- 
tio planning will allow ultimate ex- 
pansion to increase the floor space to 
150,000 at a future date. 

Included in the move will be the two 
Panellit subsidiary companies, Pana- 
larm Products, Inc., and Panascan, Inc. 
Panalarm Products, Inc., manufactures 
electrical devices that were originally 
developed for use by Panellit, but are 
now being sold on the open market. 
Among these products are industrial 
alarm systems and panelboard acces- 
sories. 

In announcing expansion plans to 
employees at the recent annual com- 
pany party, Albert F. Sperry, President 
of Panellit, Inc., reviewed the rapid 
growth of the organization since 1947 
when he was pioneering the design and 
manufacture of automatic control sys- 
tems and instrument panels. 

Sperry is one of the country’s lead- 
ing experts in industrial automatic 
control He is a founder and Past 
President of the Instrument Society of 
America and a member of many tech- 
nical societies including the American 
Society of Mechanical Engineers. 

As evidence of recognition in the 
field of automatic control system de- 
sign, Sperry was given the Honor 
Award in December, 1952 by the 
— with the following citation: 
Sa the elements which he added to 

e¢ mathematical structure of process 
control; for his aids to operation of 
complex systems; and for his profes- 
sional leadership and inspiration to 
others.” 

—ISA— 


Dekron Products Division 

New Name for Moore’s 

oron Tubing Division 
Samuel Moore & Co., Mantua, Ohio, 
aga of Dekron coated instrument 
ubing and Impervapak instrument 
mens, announces that the De- 
= mn Tubing Division, which handles 
eS » Reggong os will henceforth 
as the Dekoron Products 
Division. Change in name is more de- 
Ptive of activities of the division 
tubs Products will also include copper 
ng, plastic tubing, plastic and 
tube fittings and valves, details 


of 
aaa will be announced at an early 
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Meter Calibration - By Vacuum 





In the calibration of flowmeters it 
is frequently desirable to be able to 
leave the high pressure chamber open. 
In many calibrations the test pressure 
is applied directly to the high pressure 
chamber, which, of course, prevents 


this. A method has been devised and 


successfully used at several locations, 
which enables a calibration to be made 
with the high pressure chamber open. 

The heart of the method is a stain- 
less steel ejector about the size of a 
penny match box. The arrangement of 
the system is diagrammatically indi- 
cated in Fig. 1, with the ejector shown 
connected to the meter manifold 
through a hand valve. If the meter 
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Figure 1 
Meter Calibration Using Ejector 
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measures gas flow, a regulated supply 
of gas from the line may be fed to the 
ejector and discharged to atmosphere. 
In other cases, or where it may be 
undesirable to permit the escape of gas, 
a regulated air supply may be used. 
By drawing a vacuum on the low pres- 
sure side of the meter, the ejector sim- 
ulates imposing a pressure on the high 
pressure side. 

For dry meters the calibration will 
be direct. With wet meters it will be 
necessary to drain off the liquid, refill 
with mercury, and carry out the cali- 
bration on a dry basis. 

Performance tests were run on the 
ejector, Which is manufactured by Fox- 
boro, and vacuum-inlet pressure rela- 
tionships were determined. These, as 
plotted in Figure 2, show that the vacu- 
um continually increases up to pres- 
sures of approximately 20 p.s.i., then 
decreases. Vacuums up to 176 inches 
of water can be obtained. Air con- 
sumption at 5 p.s.i. is less than 2 c.f.m., 
and at 15 p.s.i. it is 3 c.f.m. 
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Figure 2 
Ejector Performance Characteristics 





Calibration of Low Pressure Instruments 





In many plants calibration of low 
range pressure instruments presents 
quite a problem. Very few can be 
checked with test weights, the major- 
ity requiring the use of manometers 
or water columns. These are difficult 
to read to the required degree of ac- 
curacy, in spite of resort to the use of 
inclined and spiral manometers. 


One manufacturer with years of ex- 
perience in low pressure measuring 
equipment solved the problem by de- 
veloping a low-pressure calibrator for 
their own use. It is essentially a man- 
ually operated pneumatic force-balance 
arrangement of a standard chemical 
weigh-scale and an oil sealed bell sys- 
tem. Weights on the scale are bal- 
anced against an opposing air pressure 
in the bell. Thus, air pressure can be 
accurately determined and used for 
the calibration of instruments. 


Low range vacuum tests can also be 
done by using the other pan and evacu- 
ating the bell until the weigh-beam is 
balanced. 

The unit is entirely self-contained 
and requires no air or vacuum connec- 
tions. Its accuracy is achieved by 
standard weights and a chain-type 
verneir weight. The equipment is 
mounted on a small two-wheel cart for 
field calibrations. Lowering and ad- 
justing three feet provides a stable and 
level support at the site of the calibra- 
tion. 

Visitors were so visibly impressed 
by, and interested in, this calibrator 
that it was made available to outside 
plants. Republic Flowmeter Company 
is the fabricator and the cost is ap- 
proximately $400. Maximum range is 
0-20 inches water and minimum range 
is 0-0.6 inches water, both in incre- 
ments of 0.01 inches. 
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The matter of equipment reliability 
is one of the most important considera- 
tions in the use of electronic equipment 
in the control of factory processes. 
Down-time intervals, if they occur at 
unpredictable times, can be most costly. 


Electronic equipment manufacturers 
are continuously striving to bolster the 
reputation of their equipment as to 
trustworthiness, and they have made 
remarkable strides. There is one thing 
sure—equipment can be designed and 
produced with any degree of reliability 
that is required. This statement is in 
itself somewhat vague however, since 
reliability cannot be measured in terms 
that are acceptable to instrument men. 


The terms reliable equipment and 
satisfactory equipment are often con- 
fused, and it may well be that they are 
almost identical in some cases. 


A design might give reliable labora- 
tory operation for many years and 
perform in accordance with its speci- 
fied characteristics, yet perform mar- 
ginally in some field installations. It 
gives questionable, and therefore “un- 
satisfactory” performance when, after 
an interval, the values of some of the 
components drift because of dust, re- 
placement of tubes, temperatures, mois- 
ture, aging, etc. 


On the other hand a well adapted 
installation might fail suddenly, thus 
serving as an example of “unreliable” 
equipment. The cause may be due to 
failure of some component or tube by 
inherent troubles unsuspected by the 
designers. Or, it may be a result of 
installation errors, abnormal voltage 
ranges in the power lines, or by envi- 
ronmental hazards that were not antic- 
ipated by the designer. 


These same problems are of greatest 
importance to military services using 
electronic systems, however, several 
widespread programs are under way 
to improve the situation. These include 
elaborate field-reporting routines which 
list details of equipment troubles. 


In many cases the tubes are replaced, 
and sometimes other components as 
well, are returned to central analyzing 
centers for study. Such field reports 
are analyzed in detail, and correlated 
with conditions in the particular equip- 
ment from which it came. The mate- 
rial is also analyzed statistically so 
that trends in reliability are noted. 


Industrial equipment designs profit 
from these programs because (1) new 
and better components are being de- 
veloped, (2) equipment designers are 
getting better and more accurate in- 
formation as to field performance, and 
(3) designers are being instructed in 
how to cope with the many new en- 
vironments and the operating hazards 
encountered in the field. This educa- 
tion is also extended to all engineers 
through the use of national confer- 
ences. Hardly a month goes by with- 
out some conference or symposium be- 
ing scheduled on this subject. For ex- 
ample: 
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The Electronic System Reliability Problems 


By R. R. Batcher 


The recent conference of Institute of 
Radio Engineers contained many 
papers dealing with electronic equip- 
ment reliability. A two day confer- 
ence on electrical connections will be 
held April 15-16th at the Illinois Insti- 
tute of Technology at Chicago, where 
the reliability of soldering and of 
other methods of connecting wires will 
be discussed. This is an industry— 
sponsored program that gets right 
down to one of the basic fundamentals 
that is equally important wherever 
electrical cables are installed for con- 
trol service, as well as the connections 
inside the equipment. A_ three-day 
symposium will be held in Washing- 
ton, D. C., May 4-6th devoted entirely 
to the reliability aspects of electronic 
components. 


An industrial concern contemplating 
the purchase of an electronic system to 


handle some vital control problem 
should: 
¢ Buy from vendors having estab- 


lished reputations for reliability or 
who can show diligence in this aspect. 


¢ Specify fully the work to be 
handled, with inclusion of full details 
of nature of operational conditions that 
are to be encountered, such as mois- 
ture, dust, vibration, temperature con- 
ditions of an abnormal variety, fumes, 
ete. Above all, realistic information 
about the variations prevalent in the 
power line voltage where the equip- 
ment is to be used should be included. 


¢ If the function of the equipment is 
critical, ask for information from the 
proposed vendor as to whether pre- 
mium tubes are provided in the appa- 
ratus (more costly but give better 
service) or whether such tubes could 
be installed and the costs incurred 
thereby. 


Over the past years many of these 
premium tubes have been developed at 
great cost and much _ experimental 
evidence collected as to their improved 
characteristics, but too—few designers 
have taken advantage of them. This 
is primarily because they cost more 
than the regular tubes, and cannot be 
purchased around the corner in a radio 
and television service shop when re- 
placements are needed. They are usual- 
ly designated by a special series of 
numbers ranging from a designation 
around 5500 to a number now approach- 
ing 6300. These type numbers dis- 
tinguish them from possible prototypes 
developed for radio and television serv- 
ice which carry such familiar designa- 
tions as 6SN7, 6AG5, ete. 


—tSA— 

Arthur C. Nielsen, president, A. C. 
Nielsen Co., proposes a radio-TV local 
area measurement service, using the 
Recordimeter, an electronic measuring 
device developed by Nielsen Engineer- 
ing Research Laboratories, and a new 
type of diary record called Audilog. 
The Nielsen service now covers only 5 
local areas. As now outlined, the new 
service will cover the top 30 markets. 


Plan to attend FIRST INTERNATIONAL INSTRUMENT CONGRESS AND EXPOSITION 


Employment Seryj, 


& 


Employers are invited to submit list. & 


ings for this free service. An 
ments for “Positions Wanted” are not 
published. Write to Instrument 

of America, 1319 Allegheny Ave., Pitts. 
burgh 33, Pa. 


INSTRUMENT MECHANICS—Experienced jy 
repairs and maintenance of electronic and 
pneumatic control instruments. Large oil m 
finery in St. Louis area. Liberal benefit Plans, 
Good working conditions. Box 934. 





APRIL 1954 
GOVERNMENT SERVICES 


To apply for any of the following Federal 
Agency positions, write direct to the 
holding the position for official applicatig, 
form. 

U. S. NAVAL AIR MISSILE TEST CRy. 
TER, POINT MUGU, VENTURA COUNTY, 
CALIFORNIA 

ELECTRONIC ENGINEERS AND 
TRONIC SCIENTISTS—Work involves invest. 
gation of tracking and computing portions ¢ 
guidance systems for missiles. $5060 per annum 


Responsibilities include development or modif. 
cation of conti i t 





wave equip 
with low frequency instrumentation system, 
$5060 per annum. 

Study and evaluation of instrumentation my 
tems, plus developing techniques for reducing 
data by manual and/or automatic mean, 
$5060 per annum. 

Major duties will include instrumentation plan 
ning, liaison, and data assessment. $5940 pe 
annum, 

CHEMIST—Qualitative and quantitative ida. 
tification and analysis of inorganic and organic 
materials, development of methods of synthesis 
and preparation of unavailable organic com- 
pounds. $5940 per annum. 
PHYSICIST — Determination of validity anf 
assessment of data of missile flight tests & 
tained by optical-mechanical systems. $500 
per annum. 

U. S. NAVAL ORDNANCE LABORATORY, 
CORONA, CALIFORNIA 

ELECTRONIC ENGINEERS AND ELE 
TRONIC SCIENTISTS—Plan and conduct & 
periments to determine missile system p@ 
formance capabilities and analyze test results, 
$5060 per annum. 

Work as a member of a team of enginen 


engaged in formulating standardized testing 
procedures for guided missiles. $5060 pr 
annum. 


Work involves missile electronic guidance, cm 
trol and servo systems, as well as testing a 
flight analysis of electronic components. $50 
per annum. 

Evaluation of complex radar tracking system 
Design and development of system modiie 
tions. $5060 per annum. 

Operational analysis and system evaluation of 
data processing equipment. $5060 per annum 
Design and development of electrical and dt 
tronic testing, measuring and envi - 
simulation systems. $5060 per annum. % 
Developmental research in analog ona 
and flight simulation. Must have knowledge® 
analog computing equipment. $5940 per a 
num. wi 
Cooperates with mechanical engineers 
formalization and standardization of test p® 
cedures for missile equipment. $5940 per 
num. 

Plans and conducts missile electronic compe 
ent tests or simulated flight tests and investi 
gates missile quality control requi 
$5940 per annum. 

Analyze the results of flight and other ber 
and evaluate system performance. $5940 
$7040 per annum. 

Directs the design, analysis and improvenat 
of missile instrumentation, and flight ™* 
plans. $7040 per annum. : 
Directs subordinate engineers in the stanton 
ization and formalization of test P 

for complicated electronic equipments. a 
per annum. ig 
Plans missile flight and dynamic ground 














of missile intelligence systems; am a 
results and evaluates system performance. J 
or $8360 per annum. 3 
Provides direction in the analysis of static 4 
dynamic characteristics of tracking $7360 
3 








ance systems in missiles. $7040 or 
annum. 
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industrial revolution opens opportunities for instrument men 








rsity of Pittsburgh Conference 


0n Automation and the Retailer 


ion and the Retailer, theme 

an ie conference held by the 

gchool of Retailing, University of 

h, March 26, at the Hotel Web- 

ster Hall, Pittsburgh, highlighted the 

endless opportunities open in 

the retailing field for the instrument 
engineer and technician. 

In accepting “automation” as a new 
word in the business of retailing the 
conference determined this “new 
word” denotes a new technology with 
tremendous implications for the retail- 
er. “The application of the principles 
of automatic control to the retailer’s 
daily living is developing at such a 
phenomenal rate that we are truly well 
over the’threshold of a second indus- 
trial revolution,’ declared Albert B. 
Smith, conference chairman and acting 
dean, School of Retailing, University of 
Pittsburgh. 

Retailers are already experimenting 
with the application of this new 
science to their paper work, merchan- 
dise handling, and research or prob- 
lem solving. Results have been grati- 
fying and the potential for the future 
appears unlimited, he said. 


Even more important to the retailer 
is the impact of automation on the 
economy as a whole and the resulting 
changes in consumers’ habits, needs, 
and wants. 

John Diebold, editor and associate 
publisher, Automatic Control, New 
York, discussed the fundamental tech- 
nological aspects of automation with 
which the retailer should be familiar. 
His subject, What is Automation, was 
the first of a five-panel discussion. 


Applying Automation to Paper Work 
Was the topic of a paper delivered by 
R. Hunt Brown, Automation Supervis- 
or, Management Services Division, 
Ernst & Ernst, New York accountants. 


Dr. Herbert F. Mitchell, Jr., Director 
of Sales Engineering and Applications 
Research, Electronic Computer Depart- 


ment, Remington-Rand Inc., New York, 
described actual and potential appli- 
cations of automation to retail paper 
work. Since 1949, Dr. Mitchell has 
been working in this field with Rem- 
ington-Rand. He was formerly pro- 
fessor of engineering at Webb Institute 
of Naval Architecture. 


The Coming Age of Robot Retailing 
was subject of a paper by E. B. Weiss, 
Director of Merchandising, Grey Ad- 
vertising Agency, New York. He high- 
lighted the significance of the new tech- 
nology of automation in terms of its 
probable effect on retailing policy and 
practice. As editor of Retail Grey Mat- 
ter, Mr. Weiss was among the first to 
explore imaginatively the application 
of self-service and self-selection to non- 
food lines. His talk was a stimulant 
to retailing’s thinking about automa- 
tion of the future. 


Applying Automation to Materials 
Handling was the topic of L. J. Bishop, 
Vice President, and Director Engineer- 
ing, Mechanical Handling Systems Inc., 
Detroit. His talk detailed the princi- 
ples involved in automatic handling of 
materials in his 25 years’ experience in 
design, development, manufacture and 
installation of every conceivable type 
of material handling device in a wide 
variety of industries. 


Dr. Charles R. DeCarlo, Assistant 
Director, Applied Science Division, In- 
ternational Business Machines Corp., 
New York, a former teacher of mathe- 
matics at the University of Pittsburgh, 
discussed the use of operations re- 
search techniques and electronic com- 
puters in complex business problems. 
His subject was titled Applying Auto- 
mation to Problem Solving. 

The conference clearly demonstrated 
the tremendous increase in applications 
of instrumentation in all fields of 
human endeavor in industry and busi- 
ness. The opportunities available to 
the instrumentation industry was 
made obvious. 


Atomic Power Plant Scale Model To Be 
Displayed at First International Exposition 


North American Aviation Company 
will display a scale model of an atomic 
pilot plant at the forthcoming First 
International Instrument Congress and 
— at Philadelphia, September 


North American designed the atomic 
power generator and is prepared to 
& pilot plant for $10 million to 

af te and study the production 
electrical power for industrial uses. 
Proposed pilot plant would gen- 

po about 8,000 kilowatts of electri- 
Power, enough to supply 2,000 
verage homes with electricity. The 
¥ includes a cross section of the 

al reactor and the attached steam 


The atomic fission process, using 
um slugs, would take place in a 


nuclear reactor surrounded by thick 
concrete. The heat thus produced 
would be absorbed by a liquid metal, 
probably sodium, passing through the 
reactor. This hot liquid should be 
piped to an ordinary water boiler to 
produce steam. The steam would then 
be used to drive a turbine generator 
combination such as those used by 
conventional power plants to produce 
electricity. 

Dr. Chauncey Starr, Director of 
North American’s Atomic Energy Re- 
search Department acknowledged that 
the cost of producing electricity by this 
method would be considerably higher 
than by coal or water power at present. 
But he predicted that, through research 
with the pilot plant, more nearly com- 
petitive methods of power production 
from atomic energy could be developed. 





Employment Service 


MECHANICAL ENGINEERS—Design and de- 
1 t of hanical testing, measuring 
$4205 





and environmental simulation systems. 
or $5060 per annum, 


Will be a member of a team of engineers en- 
gaged in formulating standardized testing pro- 
cedures for guided missiles. $5060 per annum. 
Work involves laboratory and contractual de- 
velopment of mechanical testing, measuring 
and environmental simulation systems. $5940 
per annum. 


Will cooperate with electronic engineers in the 
formalization and standardization of test pro- 
cedures for guided missile equipment. $5940 
per annum. 


Directs engineers in the formalization and 
standardization of testing procedures for com- 
plicated mechanical systems. $7040 per annum. 


PHYSICISTS—Analyze the results of flight and 
other tests and evaluate system performance. 
$5940 or $7040 per annum. 


Provides direction in the analysis of static and 
dynamic characteristics of tracking and guid- 
ance systems in missiles. $7040 or $8360 per 
annum. 


Plans missile flight and dynamic ground tests 
of missile intelligence systems; analyzes test 
results and evaluates system performance. 
$7040 or $8360 per annum. 


ELECTRONIC TECHNICIANS — Will work 
with all types of electronic test and measuring 
instruments. Experience in pulse techniques 
required. $4205 or $5060 per annum. 

Will engage in activities such as studies in 
manufacturer’s plant which is required in 
formulating requirements for testing proce- 
dures. $5060 per annum. 


U. 8S. NAVAL ORDNANCE TEST STATION, 
PASADENA, CALIFORNIA 

ELECTRONIC ENGINEER AND ELECTRON- 
IC SCYENTIST—Conducts research in acoustics 
with emphasis on acoustics of the ocean. Ph. D 
and/or knowledge of sonic and ultra-sonic elec- 
tronic circuits and statistics desired. $5940, 
$7040 or $8360 per annum, 









Measurements 
Corporation 


CRYSTAL CALIBRATOR 


For The Frequency Calibration 
Of Equipment In The Range Of 
250 Ke. to 1000 Mc. 

(To within .25 Mc.) 
Frequency Accuracy: +0.002% 


The Model 111 provides a test 
signal of crystal-controlled frequency 
and has a self-contained detector of 
2 microwatts sensitivity. 
















For calibration and frequency check- 
ing of signal generators, transmitters, 
receivers, grid-dip meters, etc. 





MEASUREMENTS 
CORPORATION 


BOONTON o NEW JERSEY 





Se 
April 1954 


Please mention ISA JOURNAL when writing. 
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by George F. Gardner 


“LAB INSTRUMENTS ARE DOING 
PRODUCTION JOBS” J. W. St Andre; 
Factory Management and Maintenance 
Vol. 3—No. 12, pp 94-97, Dec. 1953. Brief, 
non-technical, article giving instances of 
practical production applications of such 
devices as electron microscopes, strain 
gages, spectro-photometers, etc. 
“CONTINUOUS ANALYZERS APPLIED 
TO PILOT PLANT OPERATIONS” Keith 
P. Lanneau; Industrial and Engineering 
Chemistry Vol. 45—No. 11, pp 2381-2386, 
Nov. 1953. Illustrates application of proc- 
ess mass spectrometers, recording refrac- 
tometers, recording gas and liquid gravi- 
tometers, and gas analysis equipment. 
Bibliography—ten references. 

“PROCESS MASS SPECTROMETERS” 
B. W. Thomas; Industrial and Engineering 
Chemistry Vol. 45—No. 11, pp 85A-88A, 
Nov. 1953. Brief article surveying prin- 
ciples and possibilities for these instru- 
ments in contiruous process instrumenta- 


tion. 

“TEMPERATURE MEASUREMENT” E. 

J. Burton and D. J. Weeks; Journal of the 

Institute of Fuel (London) Vol. 26-No. 

154, pp 260-273, Nov. 1953. A review of 

current practice and developments. Bibli- 

ography—120 references. 

“TRANSFORMER-ANALOGUE NET- 

WORK ANALYZERS” M. W. Humprey 

Davies and G. R. Slemon; Proceedings of 

the Institution of Electrical Engineers 

(London) Vol. 100, pt. 2—No. 77, pp 469- 

486, Oct. 1953. Deals with the use of 

voltage transformers as multipliers for 

complex quantities and describes how they 
may be used to form a network analyzer. 

“SYMPOSIUM OF PAPERS ON DIGITAL 

COMPUTERS” Proceedings of the Insti- 

tution of Electrical Engineers (London) 

Vol. 100, pt. 2—No. 77, pp 487-543, Oct. 

1953. Consists of the following: 

(a) “Digital Computers at Manchester 
University” T. Kilburn, G. C. Tootill, 
D.B.G. Edwards and B. W. Pollard. pp 
487-500. 

(b) “The Construction and Operation of 
the Manchester University Computer” 
B. W. Pollard and K. Lonsdale, pp 
501-512. 

(c) “Universal High Speed Digital Com- 
puters: A Decimal Storage System” 
T. Kilburn and G. Ord, pp 513-522. 

(d) “Recent Advances in Cathode-Ray- 
Tube Storage” F. C. Williams, T. Kil- 
burn, C. N. W. Litting, D. B. G. 
Edwards and G. R. H«tman, pp 533- 


539. 
“A SMALL SENSITIVE MAGNETO- 
METER” T. M. Palmer; Proceedings of 
the Institution of Electrical Engineers 
(London) Vol. 100, pt. 2—No. 77, pp 545- 
550, Oct. 1953. A magnetometer is de- 
scribed which was designed primarily for 
measuring a magnetic field within the con- 
fined space of a permeameter. With as- 
sociated equipment, the magnetometer will 
detect a change in field strength of 2x 10-5 
oersted. 


“TECHNIQUES OF FREQUENCY MEA- 
SUREMENT IW THE CENTIMETER 
WAVE REGION” E. G. Hope; Proceed- 
ings of the Institution of Electrical Engi- 
neers (London) Vol. 100, pt. 4—No. 5, pp 
144-153, Oct. 1953. Review of the field 
by National Physical Laboratory author. 
Bibliography—ten references. 


“SURFACE ROUGHNESS MEASURE- 
MENTS” F. W. Witzke; Iron Age Vol. 
172—No. 23, pp 180-182, Dec. 3, 1953. 
Brief discussion of use of arithmetic aver- 
age microinch readings for surface rough- 
ness measurements as recommended in a 
proposed revision of American Standard 
ASA B.46 1953. 

“A NOTE ON MASS FLOW” E. C. 
Kennedy; Journal of Applied Mechanics 
(ASME) Vol. 20—No. 4, p 565, Dec. 1953. 
Develops a simplified formula for the 
mass flow of a compressible fiuid. 


“A CONTROLLABLE PERMANENT 
MAGNET CRACK DETECTOR” J. W. 
Walley ; Metropolitan-Vickers Gazette 
(Manchester) Vol. 25—-No. 412, pp 106- 
107, Nov. 1953. Describes a design of 
crack detector for the rapid handling of 
ferrous components being examined for 
transverse faults. 


79. 


80. 


81. 


82. 


83. 


84. 


85. 


86. 


87. 


88. 


89. 


“A METHOD FOR THE MEASUREMENT 
OF DYNAMIC MECHANICAL PROPER- 
TIES OF SMALL SAMPLES OF PLASTIC 
MATERIAL” W. P. Van Oort; Microtec- 
nic (Lausanne) Vol. 7—No. 5, pp 246-255. 
Utilizes the resonance frequency of a freely 
vibrating bar, covered on one or both 
sides with the material under investiga- 
tion. 

“IONIZATION CHAMBER DEVICE FOR 
CLINICAL GAMMA RAY USE” M. A. 
Bullen; Nucleonics Vol. 11—-No. 12, pp 
15-17, Dec. 1953. Describes an ionization 
chamber system used with an electrostatic 
indicator for routine clinical sample mea- 
surements. 

“EXPERIMENTAL TECHNIQUES IN 
BETA-RAY SPECTROSCOPY I” C. Sharp 
Cook ; Nucleonics Vol. 11—No. 12, pp 28- 
31, Dec. 1953. Techniques for source prep- 
aration, methods of gammaray measure- 
ment, and design problems of intermedi- 
ate and evacuated regions of the spectro- 
meter. Bibliography—37 references. 


“INSTRUMENTATION OF WEST TEXAS 
GULF PIPELINE” E. E. Klier; Oil and 
Gas Journal Vol. 52—No. 34, pp 76-79, 
Dec. 28, 1953. Discusses trouble-free start- 
up of line from instrumentation point of 
view. 

“ELECTRONIC A-c POTENTIOMETER” 
L. Tasny-Tschiassny; Wireless Engineer 
(London) Vol. 30—No. 12, pp 295-298, 
Dec. 1953. Describes ac potentiometer, 
built from standard radio components 
covering a range from a few millivolts to 
250 volts. Twelve references. 


“ON TURBULENT FLOW IN A PIPE” 
S. I. Pai; Journal of the Franklin Insti- 
tute Vol. 256—No. 4, pp 337-352, Oct. 1953. 
Treats Reynolds equations of motion of 
turbulent flow of an incompressible fluid 
in a circular pipe from a mathematical 
and experimental standpoint. Bibliography 
—21 references. 


“THE CALIBRATION OF INFRARED 
PRISM SPECTROMETERS” A. R. Down- 
ie, M. C. Magoon, Thomasine Purcell, and 
Bryce Crawford; Journal of the Optical 
Society of America Vol. 43—No. 1), pp 
941-951, Nov. 1953. Results of a search 
for sharp absorption maxima suitable for 
calibrating infrared prism spectrometers 
at closely spaced intervals. Results pre- 
sented with traces showing the appear- 
ance of the calibration spectra and the 
conditions for reproducing them. 


“THE EFFECT OF A HELIUM ATMOS- 
PHERE ON THE BECKMAN INFRARED 
SPECTROMETER” Wallace R. Brode, 
John H. Gould, and George M. Wyman; 
Journal of the Optical Society of America 
Vol. 43—No. 11, pp 969-970, Nov. 1953. 
Short article describing problems which 
arise when helium is substituted for nor- 
mal air. 


“INFRARED MEASUREMENTS WITH A 
CESIUM IODIDE PRISM” Nicolo Ac- 
quista and Earle K. Plyler; Journal of 
the Optical Society of America Vol. 43— 
No. 11, pp 977-979, Nov. 1953. Treats 
installation of a 35 degree cesium iodide 
prism in a Perkin-Elmer infrared spectro- 
meter. After reduction of stray radiation 
it was possible to observe infrared radia- 
tion at wavelengths as long as 54 microns. 


“SMALL INFRARED SPECTROMETER 
ANALYZER FOR CHEMICAL PROCESS 
STREAMS” L. W. Herscher and N. 
Wright; Journal of the Optical Society 
of America Vol. 43—No. 11, pp 980-983, 
Nov. 1953. Describes a small spectro- 
meter, enclosed in an explosion-proof box, 
which has successfully solved a difficult 
plant control problem. 


“DESIGN AND PERFORMANCE OF AN 
INFRARED MICROSCOPE ATTACH- 
MENT” Vincent J. Coates, Abe Offner, 
and E. H. Siegler, Jr.; Journal of the 
Optical Society of America Vol. 43—No. 
11, pp 984-989, Nov. 1953. An infrared 
microscope designed as an attachment to 
Perkin-Elmer single-beam spectrometers. 
Using this instrument the infrared absorp- 
tion spectra of fibers, crystals, and biolo- 
gical tissue sections have been obtained. 


91. 


92. 


93. 


94, 


95. 


97. 


98. 


99. 


100. 


“EXPERIMENTS C RNIN: 
FRARED DIFFUSE. See : 
STANDARDS 
20 MICRONS” John T. A. 
mond B. McQuistan; Jo 

Optical Society of America Vel cS 
11, pp 999-1007, Nov. 1958, Results 

goniometric measurements of the < 
reflectance of infrared radiation 0 

20 different materials, consisting for ae 


most part of finely divided 
metallic and powders of 
compounds. 


“A CONVENIENT MODIF 

THE MOLL RECORDING Michonet 
TOMETER” H. Stanley Bennett, W, » 
E. Quinton and Vernon C, y Muellon 
Applied Spectroscopy Vol. 1—No. 3 . 


127-129, Sept. 1953. Describes i 
tion to convert this device to a cama 


and simple pen recording instrument, 


“DESIGN OF INSTRUMENT 
UNDER RECOIL CONDITIONS" ne 
Tagg; Instrument Practice (London) Vol, 
7—No. 13, pp 1059-1066, Nov. 1953. Give 
curves and data for cobalt and aluminum. 
nickel-cobalt, alloy magnets opera 
under recoil (after knockdown) conditions, 


“THE SYNTHESIS OF 9 

TRANSIENT RESPONSE: CRITERIA 
AND STANDARD FORMS” Dunstan 
Graham and R. C. Lathrop; Applications 
and Industry (AIEE) No. 9, pp 273-288, 
Nov. 1953. Authors propose criterion for 
optimizing transfer system response and 
include a presentation of staridard forms 
for use with systems up to the 8th order 
Bibliography—27 references. : 


“APPROXIMATION OF TRANSIENT 
RESPONSE FOR FREQUENCY RE 
SPONSE DATA” Charles H. Dawson: 
Applications and Industry (AIEE) No, 
9, pp 289-291, Nov. 1953. A relatively 
short method yielding the time response to 
an impulse-input from the Nyquist or 
Bode presentation of the real frequency 
open-loop response is outlined, 


“A RELATIVE DAMPING CRITERION 

FOR LINEAR SYSTEMS” J. Frank 

Koenig ; Applications and Industry (AIRE) 

No. 9, pp 291-295, Nov. 1953. Presents 

criteria yielding information on the fo- 

lowing, concerning the characteristic of 

a linear system: 

(1) The sectorial plane in which the root 
are located, 

(2) a lower limit to the damping ratio 
of the roots, 

(3) whether the frequencies of all the 
roots are less than a given value, 

(4) the number of roots with frequencia 
greater than a given value. 


“ERRORS IN RELAY SERVO SY 
TEMS” Louis F. Kazda; Applications and 
Industry (AIEE) No. 9, pp 323-328, Nov, 
1953. Discusses some of the errors that 
are present in a non-linear 
feedback control system. Equations ar 
presented for determining these errom, 
and the curves covering the normal ope 
ating range are included. 


“EFFECTS OF FRICTION IN AN OP 
TIMUM RELAY SERVOMECH 

T. M. Stout; Applications and 
(AIEE) No. 9, pp 329-336, Nov. 195% 
Discusses degradation by friction of 
step-function response in a relay serv 
mechanism system in which maximum 
accelerating torque is used until the erm 
is reduced to half its value, and 
mum decelerating torque is 

until the error is reduced to zero. 


“A SIMPLE DIRECT-READING FRIC 
TION METER” V. E. Gough; Journal of 
Scientific Instruments (London) Vol. 9 
No. 10, pp 345-349, Oct. 1953. Dese 

of a friction meter with outline of p& 
formance when used for tests on 

like materials. 


“AN ELECTRONIC TEMPERATURE 
CONTROLLER” B. E. Noltingk and 
A. Snelling; Journal of Scientific Inst 
ments (London) Vol. 30—No. 10, DP 
351, Oct. 1953. Utilizes a 
immersed in the fluid system to be oF 
trolled, connected in an ac Wheatstont 
bridge. Used to control an eight r 
water bath to within +/— 0.02 C ove 
period of weeks. 


“MAGNETIC ELECTRON LENS ae 
RATIONS DUE TO MECHANIC. | 
FECTS” G. D. Archard; Jou 
Scientific Instruments (London) Vol. 
No. 10, pp 352-358, Oct. 1953. 
tion of electron-optical aberra 
the results generalized in the f 
universal curves to facilitate the 
ment of tolerances for lenses 

sizes or accelerating voltage. 
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DIFFERENTIAL CAPACITANCE 
m. “A Oren” I. G. Baxter; Journal of 
MAN Instruments (London) Vol. 30- 

No. 9, PP 358-360, Oct. 1953. Developed 
record pressures from 0.03 to 15 mm 

4 pressure difference to be mea- 
os js applied across a metal diaphragm 

of 4 mm diameter and approximately 25 
microns thickness. : 
“4 MODIFIER MICHELSON REFRAC- 
it. OMETER” P. G. Guest and W. M. 
Simmons; Journal of Scientific Instru- 
ments (London) Vol. 30—No. 9, pp 361- 
363, Oct. 1953. Utilizes an additional 
irror to overcome fringe shifts caused 
differential temperature changes and 
by vibration. Setting accuracy better than 
one-sixtieth of a fringe obtained by visual 


observation. ae 
ww. “AN IMPROVED RANKINE MAGNETIC 
SUSCEPTIBILITY BALANCE FOR USE 
IN FREE RADICAL DETERMINA- 
TIONS” J. O. 'M. Bockris and D. F. 
Parsons; Journal of Scientific Instru- 
ments (London) Vol. 30 No. 9, pp 362- 
963, Oct. 1953. Describes construction of 
a balance suitable for determination of 
free radicals of lifetime longer than 1 
min. and in concentrations greater than 


M. 
cad INSTRUMENT FOR MEASURING 
FLUCTUATIONS AND A METH- 
0D OF CALIBRATING SUCH INSTRU- 
MENTS” A. Swindells; Journal of Scien- 
tiie Instruments (London) Vol. 30—No. 
§, pp 364-365, Oct. 1953. Utilizes a low 
torque induction generator whose output 
takes the form of a carrier wave, of 
amplitude proportioned to the mean 
rotational speed of the armature, modu- 
jated in accordance with the speed fluctua- 
tions of the armature. 

5. “A PROJECTOR-COMPARATOR FOR 
EXAMINING SPECTROGRAPHIC 
PLATES” J. C. North; Journal of Scien- 
tiie Instruments (London) Vol. 30—No. 
9, pp 366-369, Oct. 1953. Describes a 
bench-mounted projector with a magni- 
fication of 20:1 with which any section 
of a 10 by 4 in. spectrographic plate may 
be compared with any other. Approxi- 
mate area projected is 1 by ™% in. 

16. “A RECORDING FLUXMETER” R. S. 
Tebble; Journal of Scientific Instruments 
(London) Vol. 30—No. 9, pp 369-371, 
Oct. 1953. Uses a Grassot fluxmeter, 
modified by the addition of an induction 
pick-up to the fluxmeter armature. Out- 
put voltage is used to produce deflection 
on one axis of an x-y recorder. 


WW. “The DESIGN OF CONSTANT STRESS 
CANTILEVERS” A. J. Kennedy; Journal 
of Scientific Instruments (London) Vol. 
30—No. 9, pp 371-374, Oct. 1953. Mathe- 
matical considerations underlying design 
of spring cantilevers for constant stress 
applications. The construction and per- 
formance of a particular device are de- 
scribed to maintain stress constant to 
within +/— 0.9 per cent for 150 per cent 
extension and within + /— 0.5 per cent for 
50 per cent extension. 

“A PHASE-SEQUENCE INDICATOR 
USING BACK-TO-BACK RECTIFIERS” 
J. E. Parton; Journal of Scientific In- 
struments (London) Vol. 30—No. 9, pp 
375-378, Oct. 1953. Small portable device 
t on two-lamp sequence indicator 
is described, suitable for three-phase sup- 
plies with voltages ranging from approxi- 
mately 5 v to 500 v and frequencies from 
5 to 1500 cycles per sec. 


.“A STABLE SOURCE OF HIGH VOLT- 
AGE” L. U. Hubbard and D. E. Caro; 
Journal of Scientific Instruments (Lon- 
don) Vol. 30—No. 9, pp 378-380, Oct. 
198. A stabilized supply suitable for 
use as a reference in the 1000 volt region 
is described. With elementary tempera- 
ture control stability of +-/— 1 part in 
10,000, over a day was maintained. Load 
current variation of 400 microamps alters 
output by 1 part in 10,000. 


1. “4 MODIFICATION OF THE SMITH 
BRIDGE, TYPE III’ M. Gautier; Jour- 
of Scientific Instruments (London) 
Vol. 30—No. 9, pp 381-382, Oct. 1953. 
The Smith bridge, a form of resistance 
eter bridge, is modified to change 
Tesistance of one fixed coi] by one per 
cent so that the two variable arms of 
¢@ become identical. It is shown 
that first-order errors are unchanged by 
Modification while second-order errors 
are reduced 


ii "METHOD FOR MEASURING THRUST 
FLIGHT ON AFTERBU RNER— 
ae AIRPLANES” L. Stewart 
and C. Dewey Havill; Aeronautical 

6-49 Review Vol. 13—No. 1, pp 
— Jan. 1954. Describes use of pres- 
on and temperature probes placed in 
stream for limited period. Readings 


112. 


113. 


114. 


115. 


117, 


118. 


119. 


120. 


121. 


122. 


thus secured, together with free stream 
conditions, are used to compute thrust in 


flight. 
“DIFFERENTIAL METHOD FOR PRE- 
CISION COLORIMETRIC ANALYSIS” 
Anders Ringbom and Kurt Osterholm 
Analytical Chemistry Vol. 25—No. 12, pp 
1798-1803, Dec. 1953. Discusses advan- 
tages of differential method in which the 
transmittance of the unknown solution is 
measured in relation to a standard solu- 
tion and not as is usual, in relation to 
the solvent. Bibliography—11 references. 
“INFRARED IDENTIFICATION OF MA- 
TERIALS IN THE FACTIONAL MILLI- 
GRAM RANGE” Don H. Anderson and N. 
B. Woodall; Analytical Chemistry Vol. 25 
No. 12, pp 1906-1909, Dec. 1953. De- 
scribes an arrangement of a beam con- 
densing system and pressed potassium 
bromide pellet containing the sample, de- 
signed to be placed conveniently in the 
sample beam of a commercially available 
double-beam spectrophotometer. Samples 
as small as 100 micrograms have been 
handled by this method. 


“THE THEORETICAL CHARACTERIST- 
ICS OF BICHROMATIC PYROMETERS” 
H. Herne; British Journal of Applied 
Physics (London) Vol. 4—No. 12, pp 374- 
377, Dec. 1953. The theory of the two- 
color pyrometer is outlined and its re- 
sponse is calculated for different filter 
pass bands of different band widths. Rec- 
ommendations are made for filter charac- 
teristics. 


“THE INFLUENCE OF MAGNETIC 
AMPLIFIER CIRCUITRY UPON THE 
OPERATING HYSTERESIS LOOPS” 
Harold W. Lord; Communication and 
Electronics (AIEE) No. 10, pp 721-728, 
Jan. 1954. Treats operating dynamic 
hysteresis loops of single-phase _ self- 
saturated magnetic amplifiers by consider- 
ing the relationships of operating core 
characteristics to circuit operating condi- 
tions. 


“FLUX PRESET HIGH-SPEED MAG- 
NETIC AMPLIFIERS” C. B. House; 
Communication and Electronics (AIEE) 
No. 10, pp 728-735, Jan. 1954. Discusses 
amplifiers with half-cycle response em- 
bodying circuitry capable of utilizing mag- 
netic materials not possessing square-loop 
characteristics. 


“FAST RESPONSE WITH MAGNETIC 
AMPLIFEIRS” D. G. Scorgie; Communi- 
cation and Electronics (AIEE) No. 10, pp 
741-749, Jan. 1954. A discussion of the 
use of positive and negative feedback in 
self-saturating circuits to achieve fast re- 
sponse without sacrificing power gain. 


“THE USE OF ELECTRIC NETWORK 
ANALYZERS FOR PIPE NETWORK 
ANALYSIS” Robert E. Stephenson and 
J. R. Eaton; Communication and Elec- 
tronics (AIEE) No. 10, pp 857-861, Jan. 
1954. Discusses the adaptation of con- 
ventional a-c or d-c network analyzers to 
the determination of fluid flow and pres- 
sure drop in complex gas or water distri- 
bution systems. Bibliography—6 _refer- 
ences. 


“LEASED CHANNELS FOR METERING 
AND CONTROL” H. H. Joyner; Electric 
Light and Power Vol. 31—No. 14, pp 
100-106, Dec. 1953. Telephone company 
engineer describes facilities especially 
adaptable for transmission of telemetering 
and control signals with emphasis on re- 
liability of service. 

“REFERENCE — VOLTAGE CIRCUITS 
FOR AUTOMATIC CONTROLS” A. A. 
Kiriloff; Electrical Manufacturing Vol. 
53—No. 1, pp 97-103, Jan. 1954. Dis- 
cusses circuits using electronic tubes, 
thyrite, glow tubes, magnetic materials 
singly and in combination to meet the re- 
quirements of a suitable reference poten- 
tial where input voltage and load imposed 
on source varies. 


“PRACTICAL CALIBRATION ADJUST- 
MENTS FOR APPARATUS WHICH 
OBEYS A THEORETICAL LAW IM- 
PERFECTLY” J. W. Head; Electronic 
Engineering (London) Vol. 25—No. 310, 
pp 499-501, Dec. 1953. Various methods 
of adjustment are considered and ex- 
plained. The object is to secure a smooth 
calibration curve sufficiently near the ob- 
served values to satisfy practical require- 
ments rather than find the unique curve 
which satisfies a least squares or other 
mathematical criterion of goodness of fit. 
Transistors: Theory and Application part 
XI “CASCADING TRANSISTOR AMPLI- 
FIER STAGES” Abraham Coblentz and 
Harry L. Owens; Electronics Vol. 27—No. 
1, pp 158-161, Jan. 1954. This installment 
gives circuit equations in tabular form for 
practical configurations of transistor am- 
plifiers. 
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Frank W. Horton, Minneapolis-Honeywell 
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BALTIMORE 
Richard M. Blackwell, Leeds & Northorp Co. 
Lawrason R. Kent, Bailey Meter Co. 
J. Gordon Quimette, Westinghouse Air Arm 
David A. Mackey, Glenn L. Martin Co. 
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BOSTON 
Mead Bradner, The Foxboro Co. 
Gordon P. Coombs, Stewart Miller Assoc. 
Thomas P. Malone, Mason Neilan Regulator 
Co. 
Robert W. Rogers, Scott Testers, Inc. 
Charles A. Speas, Sun Tube Corp. 
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John A. Dowthitt, Silas Mason Co. 
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CHARLESTON 
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Co. 
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Byron J. Deming, Ford Aircraft Engine Di- 
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Albert W. Horst, DuKane Corp. 
Charles George Jameson, Panellit Inc. 
George R. Knapple, National Video Corp. 
Earl L. Washburn, Cook Research Laborator- 
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George Edwin Durham, Cleveland Instrument 


Co. 
Erich H. Feierabend, S. K. Wellman Co. 
COLUMBUS 
U. E. Whiteis, City of Columbus, Ohio 
CUMBERLAND 
James Alexander Burt, W. Va. Pulp & Paper 


Co., Ine. 

Donald Lewis DeVore, W. Va. Pulp & Paper 
Co., Inc. 
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Inc. 
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Lawrence E. James, Canadian Industries Ltd. 
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Arthur George Smith, Canadian Industries 


Ltd. 
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FOX RIVER 
William B. O’Connell, DeZurik Shower Co. 
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William 8. Christian Jr., Barton Instrument 
my 
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Lee R. Pysk, Hagen Corp. 
Keith A. Neal, C. E. C. Instruments, Inc. 
sage E. Singer, Kearfott Co., Inc. 
Pa J. Vesey, Solt Automatic 


LOUISVILLE 
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ment Corp. 
William T. Hicks, Western Electric Co., Inc. 
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Co. 
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Co. 
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ne. 
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Oo. 
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Frank H. Delley, Holston Defense Corp. 
NORTHERN CALIFORNIA 
James P. Dana, C. M. Cooke Co. 
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William A. Boatwright, Oregon Pulp & 
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oO. 

Roy Bryant, Publishers Paper Co. 
Harold L. Capron, U. S. Bureau of Mines 
L. J. Champain Jr., Crown Zellerbach Corp. 
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Repair Laboratory 
Earl S. Constant, Forsyth-Constant Co. 
Glen Guy Cowan, Crown Zellerbach Paper Co. 
J. Van Brunt, Farnes & Martig 
Grant C. Degel, Farnes & Martig 
Martin L. Farlee, U. S. Bureau of Mines 
John L. Hoffman, U. S. Bureau of Mines 
Robert O. Hutchinson, Minneapolis-Honeywell 


Reg. Co. 
ar Curtis Koch, Pennsylvania Salt Mfr. 
o. 
John H. Lease, St. Helens Pulp & Paper Co. 
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ba? Senning, Minneapolis-Honeywell Reg. 
0. 
Joe L. Watson, Oregon Pulp & Paper Co. 
Edwin A. Woodworth, Jr., Crown-Zellerbach 
Corp. 
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William Robert Kehoe, American Meter Co. 
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Glenn W. Morrow, General Electric Co. 
ROCHESTER 
Donald W. Shepardson, Taylor Instrument 


Cos. 
William H. Stewart, American Instrument 
Co., Inc. 
Harry Stultz, Taylor Instrument Cos. 
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William H. Wood, Eastman Kodak Co. 
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Robert C. Adams, Jr., Boeing Airplane Co. 
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SAVANAH RIVER 
Lamar Fleming Kirby, Manning Maxwell & 
Moore Inc. 
ST. LOUIS 
Robert S. Kuehne, Shell Oil Co. 
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Rayferd D. Routh, H. D. Hale Co. 
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Ernest Lee Griggs, Jr., E. I. du Pont de 
Nemours & Co. 
Robert W. Kaisner 
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Max M. Adams, Phillips Petroleum Co, 
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Marlowe F. Bullis, 3M Company 
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Co. 
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Charles D. Longaker, U. S. Air Force Arm 
ment Center 
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orp. 
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ter 

John G. Porter, Florida Power Corp. 

Nathaniel G. Raley, U. S. Air Force Am» 
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Henry I. Register, U. S. Air Force Armamett 
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Ned W. Richardson, Vitro Corporation @ 
America 

R. J. Rutherford, Florida Power Corp. 
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Charles S. Warrington, Florida Power Com 
James E. Whitehurst, Florida Power Corp 
Richard Davey Wood, Florida Power Cor 
Robert A. Woodruff, Florida Power Corp. 
Kenneth Victor Woolsey, U. S. Fore 
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d The most interesting thing to 
most people — is other people 


Louis M. Hackenberg is now estab- 
lished as a manufacturer’s representa- 
tive at Wood-Ridge, N. J., represent- 
ing inen Instruments of Berke- 
ley, Calif., in the states. of New Jersey 
Delaware, Pennsylvania, New York 
and Connecticut. “Hack,” as he is 
known to many ISA members is con- 
sidered an “old timer” in instruments 


and the New Jersey, Section. 


urice MacDonald has joined the 
een Smith Company of York, 
Pa. as district sales manager covering 
an area from Philadelphia to Rich- 
mond, with home office in York. His 
work will be the promotion of ‘he 
Smith Roto Sleeve valve and the R/S 
Products line of Butterfly valves, a 
new division of the company. Mr. Mac- 
Donald is a Member of the New Jersey 


jon. 
Secti —ISA— 


Hilmer E. Hanson, Standard Oil De- 
velopment Company, left for Bombay, 
India, March 24, in connection with 
start-up activities of the Standard 
Vacuum Oil Company’s new refinery. 
He expects to be in Bombay for five 
months. Mr. Hanson is a member of 
the New Jersey Section. 


Enrico Klein, chief applications en- 
gineer of Richardson Scale Company, 
left for Italy in March. -As European 

, Mr. Klein will establish an 
Applications and Sales Office for the 
company. His priority purpose is to 
make available to his European cus- 
tomers the overseas lines of equipment 
manufactured under license. 


vay sy ne 
Jack Rearick formerly with M. W. 
Kellogg Company is now in Kansas 
City, Missouri, with C. W. Nofsinger 
Company, contracting engineers. He 
was very active as chairman of the 
New Jersey Section Symposium Com- 
mittee for 1954 and gave considerable 
le to arranging the program for 
which he obtained most of the speak- 
ers, 
—ISA— 
John Kelly of Calco Chemical Divi- 
American Cyanamid Co., and a 
of the New Jersey Section, at- 
I =. ong Clinic at St. 
in January, where he was a 
member of the committee formulating 
Policy for the next instrument confer- 


8 


—ISA— 

GERALD ELKINS, member of the 
Oak Ridge Section has been appointed 
Ih to fill the office vacated by 
— JACOBS. Jack has moved 
iy Ridge where he was former- 
co * s — has joined 

0 . S. Jaco Company, 

Pittsburgh, Pa. tes 
—ISA— 

me your company’s library receive 

It own copy of the ISA JOURNAL? 

a Please suggest a subscription, or 

on peerion's name to the Na- 


Howard Kalbfleisch of Singmaster & 
Breyer has just returned from an 
eight week business trip to Iceland. 
He reports that the weather was no 
problem, being quite mild, and that in 
his limited spare time he visited some 
of the local fish processing plants— 
cutting quick-freezing, packing etc. 
Howard is a New York Section mem- 
ber. 
—!ISA— 

Owen Jones has resigned from the 
Malcolm W. Black Company and is now 
operating his own company in Boston, 
as a manufacturers’ agent. 

—!IsSA— 

Roger Marion, member of the New 
York Section, advises he is no longer 
associated with Ford. Bacon & Davis 
Company. He is now doing consulting 
engineering work on steam power 
plants. 

—isA— 

Stan Knoblock has recently returned 
from an assignment away from the 
New York offices of James P. O’Donnell, 
Engineers. He spent six months writ- 
ing instrument specifications for one of 
his clients, and has now resumed his 
duties as head of the Instrumentation 
Design Department. This department 
is responsible for all instrumentation 
installation drawings required in the 
design of Petroleum and Petro-Chemi- 
cal Units for some of the nations lead- 
ing refineries. During Stan’s absence 
another ISA map, Don Patterson (N. J. 
Section) kept things rolling. 


—ISA— 
When answering advertisements or 
sending inquiries to firms mentioned 


in the editorial columns, please say 
you saw it in the ISA JOURNAL. 





MILLARD D. SHRIVER has been ap- 


pointed General Sales Manager for 
Panellit, Inc., Chicago; designers, en- 
gineers and 
manufacturers 
of automatic 
control and in- 
formation sys- 
tems. 

The new posi- 
tion carries re- 
sponsibility for 
all sales and 
sales promotion 
activities of the 
parent organiza- 
tion as well as 
its Panascan Di- 
vision and a 
wholly owned 
subsidiary, Panalarm Products, Inc. 

Shriver, formerly Sales Manager of 
Panellit, has been associated with in- 
dustrial instrumentation since 1932. He 
started with Republic Steel Corpora- 
tion, went to The Carborundum Co., at 
Niagara Falls and later to the Bristol 
Company, Waterbury, Connecticut. He 
was with Bristol 10 years as an instru- 
ment application engineer on pneumat- 
ic controls and handled educational ac- 
tivities for the field force. In 1951 he 
became associated with Panellit. 

An active member of the Instrument 
Society of America since its inception, 
Shriver served as Chairman of the Na- 
tional I.S.A. Meeting in Buffalo in 1950 
and as Vice Chairman of the organiza- 
tion’s meeting in Chicago. 

Shriver will move his tri-division 
sales staff to Skokie, Illinois, in June 
when the new Panellit Building is com- 
pleted. He makes his home in Wil- 
mette, Illinois. 





High Capacity DUO-SEAL VACUUM PUMP 


5 Cubic Feet (140 Liters) Per Minute 
Guaranteed Vacuum - 0.0001 mm. Hg. or 0.1 micron 







Available for 


No. 14028 


1402. DUO-SEAL TWO STAGE VACU- 





This new two-stage Duo-Seal pump is constructed 
with the same care and precision as its fore-runners 
in the Duo-Seal line. The extremely quiet opera- 
tion, so much appreciated in the other models, is 
also characteristic of this unit. 


A positive oil seal prevents the oil 
from backing into the exhaust 
line. Oil may be changed in a few 
minutes due to the conveniently 
located oil drain. 


@ FASTER PUMPING 
@ QUIET OPERATION 
@ VISIBLE OIL LEVEL 
@ COMPACT DESIGN 


Overall dimensions for pump 
and motor 15!/2" high and 11" 
wide x 1954" long. 


14028. DUO-SEAL PUMP, MOTOR- 
DRIVEN. A No. 1402 Pump mounted 
on a base with a '/ H.P. 115-volt A.C. 
motor, Complete with pulleys, belt, 





UM PUMP. Pump unit only, not and cord. Each $295.00 

. movated on a base, but with a 10 
Immediate inch grooved pulley, a supply of oil, | 14056. BELT GUARD for 14028 Duo- 
Shipment. and directions for use. Each $225.00 Seal Pump. Each $15.00 
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AKRON 
V. J. Horning, 444 Catawba., Akron, 
Ohio 
Fourth Tuesday, Meeting 8:15 P.M. 


ALBUQUERQUE 
A. Richard Charlton, 1229 Girard Blvd., 


N. E., Albuquerque, New Mexico 
Second Thursday, Meeting at 8:00 P.M. 


ARK-LA-TEX 
Wm. H. Coates, Minneapolis-Honeywell 


Reg. Co., 2737 Linwood Ave., Shreve- 
port, La. 


ARUBA 
Nicholaas P. Schindler, P. O. Box 320, 


% Lago Oii & Transport Co. Ltd., 
Aruba, N.W.I. 
First Tuesday, 7:3) P.M., Engr’s Club. 
ATLANTA 
Roy W. Freeman, 27 Clarendon Ave., 
Avondale Estates, Ga. 
Fourth Monday, Dinner Meeting 6:30 
P.M. ODK Banquet Hall, Georgia Tech. 
a 
. B. Greer, 631 East 36th St., Baltimore 
Md., Tel: Chesapeake 6879 
Second Friday, Meeting at 8:30 P.M. 
BATON ROUGE 
Richard S. Yahrmarkt, 
Street, Baton Rouge, La. 
First Monday, 7 P.M. 
BIRMINGHAM 
W. B. Sanford, 4143 Huntsville Ave., 
Brighton, Ala. 
BLUE RIDGE 
David C. Moore, Box 425B RFD # 4, 
Roanoke, Va. 
Last Friday, Recreation Hall, Radford 
Arsenal, Radford, Va. 
BOSTON 
Joseph H. Bertram, 233 Harvard St., 
Brookline 46, Mass. 
Fourth Wednesday, Dinner 6:30 P.M. 
Meeting at 7:30 P.M. 99 Club, 99 State 
St., Boston, Mass. 
CAROLINA PIEDMONT 
Lawrence A. Schafer, % E. I. duPont 
deNemours & Co. Inc., P. O. Drawer A, 
Camden, S. C. 
Second Friday, Dinner at 7:30 P.M. 
Meeting at 8:00 P.M. Coach House 
Restaurant. 
CENTRAL ILLINOIS 
Eric B. Bensing, 1710 North Street, 
Peoria, Il. 
Second Wednesday, 7:30 P. M. 
CENTRAL INDIANA 
J. C. Gruber, 6119 Burlington Ave., 
Indianapolis 20, Ind. 
First Tuesday, Dinner at 7:00 P.M. 
Business Meeting at 8:00 P.M. 


CENTRAL KEYSTONE 
Frederick C. 


Steelton, Pa. 


CENTRAL NEW YORK 
Fred Lingel, 712 Summer Ave., Syra- 


cuse,, N. Y. 
Third Monday, Dinner at 6 P.M. Meet- 
ing at 8:00 P.M. 


CENTRAL OHIO VALLEY 
J. C. Dilliner, 813 Winton Ave., Belpre, 


Ohio, Tel: Belpre 87596 
First Tuesday, Dinner at 7:30 P. M., 
Hi-way Grille, Rt. No. 2 

CHARLESTON 
J. A. Rothwell, 310 24th St., 
W. Va. 
First Monday, Dinner at 6:15 P.M. 
Meeting at 8:30 Kanawha Aijirport 
Terminal 


1945 Tulip 


Belsak, 17 Hoffer St., 


Dunbar, 


CHICAGO 
Floyd E. Ertsman, Rm. 


Blidg., 343 S. Dearborn St., 
Ill. Tel: WE 9-0686 
First Monday, Dinner at 6:30 P.M., 


1420 Fisher 
Chicago 4, 


Meeting at 8:00 P.M. Builders Club, 
228 N. LaSalle St., Chicago, III. 

CINCINNATI 
Richard E, Surkamp, 7347 
Avenue, Cincinnati 36, Ohio 
First Monday, Dinner at 6:30 P.M. 
Meeting 8:00 P.M. Engineering Soc. of 
Cinn. 

CLEVELAND 
R. C. Van Hala, % Van Hala Indus- 
trial Co., P. O. Box 2602, Lakewood 7, 
Ohio 
Second Wednesday, Dinner 6:30 P.M., 
Meeting at 8:00 P.M. 

COLUMBUS 
J. A. Hamblin, 3549 Karl Rd., 
bus, Ohio 
Third Thursday, Meeting at 8:00 P.M. 
Battelle Auditorium. 


CUMBERLAND 
Clyde Babst, 225 Cecelia St., 


land, Md. Tel: 583-W 

Fourth Wednesday, Dinner at 6:30 
P. M., Meeting at 8:00 P.M. Ali Ghan 
Shrine Country Club, Baltimore Pike. 


DENVER 
Lloyd O. Timblin, Jr., 937 Picasant, 
Boulder, Colo. 
No regular scheduled meeting. U. of 
Denver, Science Bldg. Campus. 

DETROIT 
Philip Hill, Minn.-Honeywell Reg. Co., 
13631 Plymouth, Detroit 27, Mich. 
Third Wednesday, Meeting 8:00 P.M. 


EDMONTON 
E. G. McCourtney, “% Wells, H. Morton 


Richmond 


Colum- 


Cumber- 


& Co., Ltd., 10251-106 St., Edmonton, 
Alberta, Canada. 

EASTERN NEW YORK 
Fred A. Ludewig, 2042 Broadway, 


Schenectady, N. Y. 
First Tuesday, Meeting at 8:00 P.M. 
Siena College, Loudonville, N. Y. 


FOX RIVER VALLEY 
John R. Redgrave, 109 S. Appleton St., 


Appleton, Wisc. 
First Tuesday, 8:00 P.M. 

HOUSTON 
Glen V. Dorflinger, 4511 Kyle Street, 
Houston, Texas. 
Last Monday 8 P.M U. 
Library. 


KALAMAZOO VALLEY 
John M. Perry, “% Arthur B. Sonneborn 


Co., 18322 McKay Tower, Grand Rapids, 
Michigan 
Fourth Wednesday, 8:00 P.M., Din- 
ner at 6:30 P.M. Meeting at Columbia 
Hotel. 
— CITY 
. J. Bumsted, 4010 Washington, Kan- 
sas City, Missouri 
First Tuesday, Meeting at 7:30 P.M., 
U. of Kansas City, Science Bldg., Rm. 
106. 
LAKE a a 
W. L. Willoughby, 3508 Louisiana Ave., 
veh Charles, La. 
First Wednesday after last Monday in 


of Houston 


month. Columbia Southern Recreation 
Hall 

LOS ANGELES 
Robert W. Fulwider, 5225 Wilshire 


Blivd., Los Angeles 36, Calif. 
Second Wednesday, Dinner at 6:30 
Meeting at § P.M. 


LOUISVILLE 
Emanuel Malkin, Box 145 Lyndon, Ken. 
tucky. 
First Monday, Meeting at 8:09 PM 
Seagram Auditorium 


MILWAUKEE 
D. A. Spitz, Froedtert Malting Co, » Box 
712, Milwaukee, Wisc. 
No Regular meeting, Milwaukee Engi. 
neer Society Bldg. 


MONTREAL 
J. R. White, “% Canadian Industries 
Ltd., P. O. Box 10, Montreal, Quebee, 
Canada 


Last Monday of Month, Meeting 8:00 

MUSCLE SHOALS 
Frank W. Potter, T.V.A., Wilson Dam, 
Ala. 

First Thursday, Meeting 8:00 PM, 
TVA Chemical Engineering Bldg. 

NEW JERSEY 
Eliot R. Hill, 1125 Kensington Ave, 
Plainfield, N. J. 

First Tuesday, Meeting 8:00 P.M, 
Essex House Hotel, Newark, N. J. 

NEW YORK 
R. A. Hutcheon, 45-65 196th St., Flush 
ing 58, N. Y. Tel: BAyside 9-5432, 
Third Monday, Dinner at 6:00 P.M, 
Meeting at 7:30 P.M., Midston House, 
38th St. & Madison Ave., New York. 

NIAGARA FRONTIER 
Duran L. Hagler, 214 E. Delavan Ave, 
Buffalo, N. Y., Tel: Elmwood 1258, 
Fourth Monday, Dinner at 6:00 P.M 
Meeting at 8:00 P.M., N.Y.S. Technical 
Institute. 

NORTH Rs 
M. L. Freudenthal, % Daniel Orifice 
Fitting Company, 826 Fidelity Union 
Life Bldg., Dallas 1, Texas 

——— TENNESSEE 

E. Abernathy, % Equipment Sale 
Shay 341-345 W. Market St., Kings 
port, Tenn. 

NORTHERN CALIFORNIA 
George W. Killian, 3718 Ramsey Court, 
El! Sobrante, Calif. BEacon 4-0523. 
Third Monday, Meeting 8:00 P.M. 

aaa a INDIANA 

B. Beckman, 
= hs Bars Ind. 
Second Tuesday, Meeting at 8:00 PM 
Whiting Community Center, Whiting, 
Ind. 

OAK RIDGE 
John E. Potts, 309 W. Vanderbilt Dr, 
Oak Ridge, Tenn. 

First Wednesday at 7:30 Ridge Recres 
tion Hall. 


OG nae ag 5 


7145 Wicker Ave, 


. Coffield, 2219 E. 39th St., Savam 
ae Ga. 
Second Friday, 8 P.M. Reddy Kilowatt 
Room, Savannah Electric & Power 0 

PADUCAH 
J. B. Russell, Carbide & Carbon Chem 
cals Co., P. O. Box 748, Paducah, Ky. 
Tel: 5-6311 Exe. 403 
Second Tuesday Dinner at 6:30 PM 
Meeting 8:00 P.M. 

PANHANDLE 
Baxter G. Clayton, 1003 Bonham, Am& 
rillo, Texas 
Third Tuesday, Dinner at 7:30 PM. 
Phillips Grade School Cafeteria, Phik 
lips, Texas. 

—a ‘s _ om P. O. Box 1262, Odess® 
see 
Second Tuesday, Dinner at 8 P.M 
Tel: 2-2813. (No April meeting) 


PHILADELPHIA 
William J. Leighton, % Conoflow Cort» 


2100 Arch St., Philadelphia 3, Pa 
Third Wednesday, Elks Club, 1820 Areh 
St. Dinner at 6:30, Meeting 7:80. 
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y Dr. A. H. Peterson, Mellon Institute, 
4400 Fifth Ave., Pittsburgh 13, Pa. 
Ma. 1-1100 
Fourth Monday, Dinner at 6:30 P.M., 
Meeting at 8:00 P.M., Roosevelt Hotel 


E 
mESQUE ™ Moore, American Meter Co., 920 


Payne Ave., Erie, Pa. 
Fourth Tuesday, 8:00 P.M. 


ue. Plee, 1309 Roberdeau, Richland, 
Wash. Tel: 5-8692. 
Second Wednesday, 7:30 P.M. 


43 Schwarz, Jr., 1201 Granite Bldg., 


Rochester 10, New York Tel: Hamilton 
1468 

Fourth Tuesday, Meeting 8 P.M. U. of 
R. Bausch & Lomb Physics Lecture 
Room 109. 


NECHES 
vee A. Desormeaux, 203 Pine St., Port 


Neches, Texas 

Fourth Tuesday, Meeting at 7:30 P.M., 
Orange County Court House, Orange, 
Texas 


RNIA 
3 L. J. Hall, 730 Talfourd St., Sarnia, 


Ont., Canada, Tel: Edgewater 7-2258. 
Fourth Monday 8:00 P.M. YM-YWCA 


SAVANNAH RIVER 
F. D. Reed, 516 Goldman St., North 


Augusta, South Carolina 
Second Wednesday, Dinner at 7:30 P. 
M. North Augusta Legion Post 


SEATTLE 
Frank S. Melder, 2439 76th N. E. Belle- 


vue, Washington 
Second Friday, University of Washing- 
ton, Guggenheim Hall 7:30 P.M. 


SOUTH TEXAS 
Homer C. Givens, P. O. Box 637, Fal- 


furrias, Texas Tel: 202 
First Thursday, Engineers Club. 


ST. LOUIS 
W. G. Lee, 6935 Ravenscroft Drive, St. 


Louis, Mo. 
First Wednesday After First Monday, 
Meeting at 8 P.M. 
TOLEDO 
Warren G. Myers, 2257 Upton Ave., 
Toledo 6, Ohio 
Third Tuesday, 8 P.M. Edison Service 
Bidg.. W. Delaware Ave., Toledo, Ohio 
TORONTO 
John W. Huether, 311 Sutherland Dr., 
Leaside, Ontario, Canada Tel: HU- 
7114 
Fourth Thursday, Meeting at 8 P.M. 
TULLAHOMA 
Owedia A. Montgomery, P. O. Box 492, 


Tullahoma, Tenn. Tel: 636 
First Tuesday, Meeting at 7:30 P.M. 


G. R. McDannold, 220 N. Boston, Tulsa, 
Okla. 
First Monday, Meeting at 7:30 P.M. 
TWIN CITIES 
John L: Schmidt, 1879 University Ave., 
St. Paul 4, Minn., Tel: Dr 0064 
Dinner at 6:30 P.M., Meeting 7:30 P.M. 
WASHINGTON 
Dr. Alfred Henley, American instru- 
ment Co., 8030 Georgia Avenue, Silver 
Spring, Md. 
Third Monday, Potomac Electric Power 
Co., Auditorium, 8 P.M. 
WAYNE COUNTY 
Clarence Ellison, 2443 15th St., Wyan- 
dotte, Mich., Tel: Avenue 2-4178 
Second Monday, Casadei’s, 400 S. Fort 
St., Detroit, Mich. 8:00 P.M. 
WICHITA 
J. W. Rieg, Koch Engineering Co., 123 
8. Charles, Wichita 12, Kan. 
Third Thursday, 8 P.M., Scientific Bldg. 
WILMINGTON 
John Humphrey, Taylor Instrument 
Companies, R. D. No. 2, Lansdale, Pa. 
. Third Tuesday, “Hunt Room”, Hote) 
Rodney, Wilmington, Del., Dinner 6:30. 
P.M. Meeting 8 P.M. 




















Exclusive HELICOID — 
no gear movement 


Bourdon tube 
of maximum torque—minimum stress 


Why HELICOID Costs Less 


Per Gage, Per Year 


HELICOID Gages have many unique and exclusive 
features which result in enduring accuracy and 
savings in maintenance cost. They cost less per 
gage, per year. 

Only HELICOID Gages, for instance, have the 
Helicoid Movement... a simple cam and roller 
design which has no gear teeth to wear out. 
Bourdon tubes used in HELICOID Gages are care- 
fully designed to give maximum torque and mini- 
mum stress... promoting the greatest possible 
endurance life. They withstand many millions of 
pressure pulsations without stretching, leaking 
or cracking. 

There is a HELICOID long-life gage to meet 
every type of pressure control requirement. Pres- 
sure ranges to 20,000 psi, vacuum or compound. 
Dial sizes: 314", 414”, 6”, or 814". Dials may be 
black, white or radiant faces. They are supplied 
for wall or stem mounting, flush or panel mount- 
ing, or flangeless. 

All HELICOID Gages are fully guaranteed. They 
are time-tested and proved in years of hard serv- 
ice. They assure the highest degree of gage ac- 
curacy and long-life service. 


Write TODAY for the G-2 HELICOID Gage Catalog 


Helicoid Gage Division 
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ISA Co-Sponsors Washington Symposium 


A Symposium on instrumentation 
Methods and Techniques, to be held 
concurrently with the 4th Annual Re- 
search Equipment Exhibit at the Na- 
tional Institutes of Health, Bethesda, 
Md., has been arranged under the 
joint sponsorship of ISA, the Ameri- 
can Chemical Society and the Ameri- 
can Association of Clinical Chemists. 

The Washington sections of these 
organizations, working as a Symposi- 
um Committee of the society represen- 
tatives, have selected four general 
areas of instrumentation for discus- 
sion on three evenings and one after- 
noon distributed from May 24 through 
May 26. Following is a summary of 
the program and a list of the symposia 
chairmen: 


MONDAY EVENING, MAY 24, 8-9:30 P.M. 
Chairman: Dr. John MTaylor. “ELEC- 
TRONALYSIS,” Sub-topics: Polarography, 


pH measurement, coulmetry, potentiometry, 
oxidation-reduction, high frequency titra- 
tion. 


TUESDAY AFTERNOON, MAY 25, 2-4 P.M. 
Chairman: Dr. Frederick S. Brackett. 
“NEW DEVELOPMENTS IN SPECTROS- 
COPY.” Sub-topics: Infra-red spectroscopy, 
nuclear magnetic resonance, low tempera- 
ture spectroscopy, determination of struc- 
ture by microwave. 


TUESDAY EVENING, MAY 25, 8-9:30 P. M. 
Chairman: Dr. John G. Reinhold. “SEPA- 
RATION OF PROTEINS BY CHROMATO- 
GRAPHY AND ELECTROPHORESIS.” 


WEDNESDAY EVENING, MAY 26, 8-9:30 
P.M 


Chairman : Dr. Arnold Lazarow. “SOME 
PROBLEMS IN MICRO METHODS AND 
TECHNIQUES.” 


ISA members are urged to attend 
since both exhibit and symposium will 
feature unusual applications of fa- 
miliar instruments. 


Wilmington Symposium Announced 


Dynamic Analysis of Industrial In- 
strumentation, featuring a rudimen- 
tary treatment of frequency response 
techniques is the Symposium subjects 
for the Wilmington Section program on 
June 22, at the Hotel Du Pont, Wil- 
mington, Delaware. 

Presiding chairman at the afternoon 
session beginning at two o’clock will be 
Dr. J. M. Mozley, Jr., Engineering Re- 
search Laboratory, E. I. du Pont de 
Nemours and Co., Wilmington. Three 
talks will be presented during this 
session. 

Paige S. Buckley, Sabine River 
Works, E. I. du Pont de Nemours and 
Co., Orange, Texas, will speak on 
“Closed Loops and the ABC’s of Their 
Dynamic Analysis.” 

The second talk will be given by 
William E. Vannah, research engineer, 
The Foxboro Company. His topic will 
be “Using Dynamic Analysis Data in 
Instrument Design.” 

“Frequency Response Analysis of a 
Flow Control System,” is the subject 
of a talk to be given by Dr. D. P. Eck- 


man, associate professor of mechanical 
engineering at Case Institute of Tech- 
nology, Cleveland. 

The 8 P.M. session will have Dr. R. 
H. Osborn, supervisor, Physics Divi- 
sion, Hercules Powder Co., Wilmington, 
as presiding chairman. 


“4 Pneumatic Sine Wave Generator,” 
is topic of a talk by Robert P. Bigliano, 
Engineering Research Laboratory, E. 
I. du Pont de Nemours and Co., Wil- 
mington Experiment Station. 

N. B. Nichols, Director of Research, 
Raytheon Manufacturing Co., Waltham, 
Mass., will speak on “Practical De- 
monstration of Closed Loop Analysis.” 

A controller on a temperature sys- 
tem will be tuned for optimum per- 
formance by frequency response tech- 
niques. Recorder data will be dis- 
played throughout the audience by 
closed loop television. 


For advanced registration and hotel 
reservations contract C. R. Otto, 213 
West Main St., Newark, Delaware, or 
telephone Newark 7111, extension 2310. 


National Telemetering - Remote Control Conference 


The 1954 National Telemetering and 
Remote Control Conference co-spon- 
sored by the Institute of Radio Engi- 
neers, Institute of Aeronautical Sci- 
ences, American Institute of Electrical 
Engineers and the Instrument Society 
of America will be held in Chicago, 
May 24-26th, Morrison Hotel. 

Technical program includes six ses- 
sions, an evening session and a lunch- 
eon talk. Sessions are of three hours 
each and include four to six papers. 

Technical Program Chairman C. H. 
Doersam, Jr., Sperry Gyroscope Com- 
pany announces the following session 
chairmen: 


Telemetering Systems— Frank P. Lehan 
(IRE), Jet Propulsion Laboratory, California 
Institute of Technoloby. 

Telemetering Pickups and Components — 
James Wynn, Radio Corporation of America. 

Workshop Session — W. - Mayo - Wells, 
Applied Physics Laboratory, Johns Hopkins 
University. 

Remote Control-Digital— Perry Crawford, 
Jr., International Business Machine Corpora- 
tion. 

Remote Control-Analogue — George R. Bar- 
ton, Office of Naval Research. 

All Weather Flight Control—David S. Little 
(IAS), American Airlines. 

Telemetering and Remote Control, Future 
Applications -— Conrad H. Hoeppner, W. L. 
Maxson Corporation. 

Information Handling — Data Reduction — 
Bernard S. Benson, Benson-Lehner Corpora- 
tion, 


Cash Prizes Offered By 
New Jersey Section For 
Best Technical Papers 


Cash prizes of $100, $50 and $25, fo 
first, second and third, best technica 
papers is again being offered by th 
New Jersey Section in an annual eg, 
test open to all members of the instr. 
ment Society of America. 

Following are the contest rules: 

Contest is open to anyone who isa 
member of the Instrument Society of 
America at the time the paper is gu} 
mitted. 

Papers must be presented by one 
author. 

Subject must be in the field of 
strumentation as applied to process jp 
dustries. 

Papers must be original and not pre 
viously published. 

Papers should be held to 3,000 words 
if possible. However, papers as long 
as 5,000 words will be accepted. 

Deadline date for submitting paper 
is Nov. 15, 1954. Further particular 
may be obtained by writing Linda 
Green, in care of Bakalite Corporatio, 
Bound Brook, N. J.—By M. H. Sheller 
berger. 

The three 1953 Papers Contest wit 
ners were: 

First: Carl J. Holinger, instrument 
engineer, Organic Chemical Division, 
American Cyanimid Company. 

Second: Leonard Hollinder, process 
engineer, Standard Oil Development 
Co. 

Third: James F. Corcoran, proces 
engineer, Chemical Construction Co, 


—ISA— 


Papers Wanted For 
AIChE-ISA Symposium 


The American Institute of Chemical 
Engineers and Instrument Society d 
America joint Symposium tentatively 
scheduled for September 21, during tit 
First International Instrument Cob 
gress and Exposition at Philadelphia 
will consider papers from users of it 
struments. 

The Symposium will be devoted tolt 
strumentation employed in the storage 
and transportation of all materials, ® 
cluding gases and liquids, as well® 
fluidized solids. 

Anyone having papers pertinent # 
the subject and interested in preselt 
ing them to the symposium may 
to 8. D. Ross, Chairman, Joint Al 
ISA Symposium on Materials Handlimg 
Instrumentation, care of Minneaj 
Honeywell Regulator Co., Wayne ant 
Windrim Avenues, Philadelphia 44, P# 

=1SA= 


Now’s the time for company libra 
ies to begin compiling a complete 
of ISA Journals. Your company # 
brarian would appreciate the tip. 
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cation.... 


control 


» intensive short courses in auto- 

‘control has been announced by 
Mniversity of Michigan, College of 

. The first is scheduled 
June 14 to 19, inclusive, and the 
for June 21 to 23. 

The courses are intended for engi- 

neers who find it necessary or wish to 

a basic understanding of the 
fed, but who cannot spare more than 
afew days for this purpose. The aim 
of the courses is to make it easier to 
jarn by a coherent presentation of the 

entals of modern automatic con- 
trol and providing a comprehensive set 
of notes to serve as a framework for 
further study. 

The courses are built around the 
principles and application of measure- 
ment, communication. and _ control. 
Course I will consist of the fundamen- 
tals in each of these fields and will 
include some fundamental work in 
nonlinear systems. 

Course II will take up applications 
of the fundamentals to more advanced 
problems. There will be four hours of 
lecture each morning and three hours 
of demonstration in the afternoon. Ex- 
tensive use will be made of computing, 
instrumentation and servo laboratories 
om the campus, made available by the 
Aeronautical and Electrical Engineer- 
ing Departments. The role of analog 
computing methods will be emphasized. 

April 15 is the closing date for reg- 
istration. Further information may be 
obtained by writing to Professor M. H. 
Nichols, room 1523, East Engineering 
Building, University of Michigan, Ann 
Arbor, Mich.—By W. G. Moline, Editor, 
The Detroit (ISA) Recorder. 

—ISA— 


Guest Editorial 


(Continued from Page 8) 








come a general agreement that instrumen- 
tation includes basic science, applied sci- 
ence, and art. 


Readers may be interested to hear and 
participate in a discussion of some of these 
basic ideas by representatives of education 
and industry at the ‘‘Symposium on !n- 
stumentation Education’ being co-spon- 
sored by the ISA at the University of |I- 


is On June 12. Symposium Program 
appears on this page.) 
—ISA— 


“Today it is research that gives the 
economy its characteristic 
sirge and its dynamic qualities. And 
research requires people with the same 
Courage, vision, and determination as 
who a century ago crossed the 
Western Plains. 
-.. There is no essential difference 
een the explorers and home- 
seaders of the past and the scientific 
of the present. Both require 
in their objective, confidence in 
future, and the knowledge that the 
of success are there to be 
Teaped and kept if success attends their 
— From: “Let’s Take the Long 
by Crawford H. Greenewalt, 
Mresident, E. I. du Pont de Nemours & 
Company, Before Commonwealth Club 
Setornia, San Francisco, Jan. 22, 


Symposium on Instrumentation Education 
Scheduled at University of Illinois 


The ISA National Education Com- 
mittee and the American Society for 
Engineering Education will co-sponsor 
a one-day Symposium on Instrumenta- 
tion Education, Saturday, June 12, at 
the University of Illinois, Urbana. The 
Symposium will be held in conjunction 
with the National Meeting of the 
American Society for Engineering 
Education. 


The program is designed to bring 
together leaders of industry and col- 
leges interested in the subject of in- 
strumentation. 


Leading authorities from college 
and industry will discuss the concepts, 
subject matter and methodology of in- 
struction in the broad areas of mea- 
surement, computation, control and 
systems studies, as they pervade 
areas of science and engineering. 


The program is an outgrowth of the 
developed at the National Industry- 
interest developed at the National In- 
dustry-Government-Collegiate Confer- 
ence on Instrumentation held at Michi- 
gan State College last year. 


The Symposium should be of direct 
interest to mechanical, chemical, elec- 
trical, industrial and aeronautical en- 
gineers, as well as physicists, chem- 
ists and experimental psychologists. 


For registration and reservations 
write to Prof. G. R. Peirce, Depart- 
ment Electrical Engineering, Univer- 
sity of Illinois, Urbana, III. 


PROGRAM 


Purpose: To focus attention on the concepts, 
subject matter and methodology of technical 
instruction in the broad areas of measurement, 
computation, control and systems studies. 


Chairman, Prof. R. J. Jeffries 
Michigan State College 


Registration: 8 to 9:30 A.M. 


Morning Session: 9:30 to 11:30 
Universal Characteristics of Instruments by 


H. C. Roberts, University of Illinois. 
Situation Analysis in Instrumentation by W. 
McKay, Massachusetts Institute of Technology. 


Concepts in Measurement by D. J. Mont- 
gomery, Michigan State College. 


Computation and Computers in Engineering 
and Science Curricula by L. L. Rauch, Uni- 
verity of Michigan. 


Industry comments: Albert C. Hall, Bendix 
Research Laboratories. 
President’s Luncheon: 12:15 to 1:30 


Presiding, J. D. Ryder, University of Illinois. 
Illinois 


Luncheon Speaker, W. A. Wildhack, Presi- 
dent, Instrument Society of America. 
Afternoon Session: 1:45 to 3:45 

Teaching Control Engineering by R. W. 
Jones, Northwestern University. 


Teaching Systems Engineering by Harry 
Sohon, University of Pennsylvania. 


Teaching Instrumentation Engineering by C. 
S. Draper, Massachusetts Institute of Techno- 


logy. 


Industry comments: Albert Sperry, Panellit, 
Inc., and H. W. Cory, Allis-Chalmers Co. 


Inspection Trip: 4:00 to 5:00 

Inspection of university facilities for re- 
search and teaching activities in measurement, 
computation and control. 











Are You Wearing Your 
ISA Kmblem Lapel Button? 


All ISA members are urged to wear the Society's attractive gold 
lapel button designed in the shape of the official ISA emblem; 
inlaid with white enamel and approximately one-half inch high. 
Gold-filled button $2. Gold-plated button $5. 


A beautifully designed gold-filled tie-clasp is also available. The 
Society emblem is suspended in the form of a key and priced at $5. 


IF YOU DON’T HAVE A BUTTON — 
ORDER YOURS TODAY 


INSTRUMENT SOCIETY OF AMERICA 
1319 Allegheny Avenue — Pittsburgh 33, Pa. 


Please send me the following official ISA jewelry I have checked below. 
Payment for the amount checked is enclosed. 
() Gold-filled Lapel Button -_......... 
[) Gold-plated Lapel Button ....... 
C) Tie-clasp with chain and gold-filled official ISA emblem...... $5.00 


NAME 


selene poualpeepiinjtcasinniaritiipshisioenas mn 

















Please mention ISA JOURNAL when writing. 
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RAIN SNOW NOR SLEET 
FAILS TO BALK CENTRAL 


ILLINOIS SECTION MEET 

Not only has the Nation’s Post Office 
a word for it, but members of the 
Central Illinois Section did not let Old 
Man Winter’s worst stop their March 
meeting. 

Jack Koch, vice president, The Cono- 
flow Corporation, the principal speaker 
and his associate Mr. Simpson, made 
the drive from Chicago despite the 
weather’s worst elements. 

Mr. Koch gave an interesting talk 
relating to valve operators and forecast 
a big year for ISA this year and a most 
successful First International Instru- 
ment Congress and Exposition at Phil- 
adelphia in September. 

John Shaffer, Corn Products Co., 
Pekin, as technical chairman, started 
the meeting’s discussion with a talk on 
the question, “How can exhaust steam 
be measured accurately?” 

President’s Night will be held May 
5th. J. B. McMahon, former ISA Presi- 
dent in 1951, will be guest speaker. 
Section President Edward Smith will 
preside as technical chairman.—By 
Gerald B. Hornbacker. 

—IsSA— 


PHILADELPHIA HOLDS 
A SHIRT SLEEVE CLINIC 


A shirt sleeve clinic conducted by 
Ralph Clemmons, Daniel Orifice Meter 
Co., featured the March meeting of the 
Philadelphia Section. He discussed the 
basic factors involved in the measure- 
ment of compressible fluid flow and 
outlined the problems involved in the 
installation of metering runs. 

The Technical Session was lead by 
Stanley Kroll, chief electrical engineer 
of Taller & Cooper Incorporated. He 
discussed the fascinating subject of 
sequential automatic data recording, 
and explained how the application of 
these intricate systems to provide a 
complete lag of all operations in a 
process or plant can be an invaluable 
tool for management, engineering and 
operating departments. 

Donald Eckman, Associate Professor 
of Mechanical Engineering, Case Insti- 
tute, Cleveland, will be guest speaker 
at the Section’s 21st of April meeting, 
Elks Club, 1320 Arch St., Philadelphia. 
His subject, Frequency Response of 
Pneumatic Motor Operators. 

The Philadelphia Section has been 
invited to affiliate with the Engineer- 
ing and Technical Societies Council of 

i Philadelphia. The purpose of the Coun- 
cil is to promote the general welfare 
of the engineering profession for the 
benefit of the community. It provides 
an open forum for all technical groups 
of the Philadelphia industrial area.— 
By Don Jones. 
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Now’s the time for company librar- 
ies to begin compiling a complete file 
of ISA Journals. Your company li- 
brarian would appreciate the tip. 
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BOSTON SECTION HEARS 
TWO INSTRUMENT MEN 


Two speakers held the interest of 
members and guests at the February 
meeting of the Boston Section. First 
speaker of the evening was Ray Hoff- 
man, head of the Instrument DVepart- 
ment of Esso Standard in Everett, 
Mass. He discussed the evolution of 
the method he found to eliminate the 
problem of control lines freezing, and 
pointed out that the “seal” method 
and solutions they use have benefited 
the Everett plant in lower maintenance 
cost, fewer shut-downs, and operator 
confidence in the instrumentation. 

Second and feature talk of the even- 
ing was presented by B. Ross Mason, 
Assistant Director of Engineering, In- 
organic Chemicals Division, Monsanto 
Chemical Company. Subject of his 
talk was Fitting the Instrument to the 
Job. He outlined several examples of 
ordinary and unique start-up difficul- 
ties encountered during his experience. 
Going one step further, he explained 
what had been done to correct the dif- 
ficulties, ana reconstructed the think- 
ing which went into making the de- 
cisions.—By R. E. Alexander. 

—!ISA— 

Enthusiastic Sections are growing 
Sections. Talk-up ISA to your friends 
and business associates. 


A NOTE 
TO SECTION CORRESPONDENTS 


With respect to news of Sections 
to be published in ISA JOURNAL, 
we have many problems. You can 
help. We are constantly battling 
between two extremes—from not 
having enough Section Mews to 
publish, to having too much. Some 
Sections are not sending anything 
and we have a problem in that re- 
gard. Other Sections are sending a 
great deal. If we were to publish 
everything that is sent to us, we 
would overburden the ISA 
JOURNAL. On the other hand, if 
we publish only excerpts from that 
which is submitted we run the risk 
of incurring disfavor of our Section 
Correspondents. However, I hope 
all Section Correspondents will 
recognize that it is the function of 
the editorial staff of any journal to 
appraise and select from the ma- 
terial presented, and publish that 
which in their opinion, will lead 
to the best balanced publication. 
We do, however, need material to 
edit. 

Our aim is to serve to the best 
| of our ability, the interests of ALL 
ISA members. We will greatly ap- 
preciate your continued cooperation. 
| —-Editor 
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SECTION CORRESPONDENT, — 
are invited to submit ag 








News directly to the 
Editor, National Office, 


DEADLINE is 15th of a: 
preceding month of gf ee 
publication. Clear glossy phot 
of “action” news are desired, é 


SARNIA MEMBERS GIVE 
JOURNAL AND BOOKS 
TO PUBLIC LIBRARY 


In an effort to stimulate more inte. 
est in the growing field of instrument). 
tion, the Sarnia Section decided g 
their February meeting to donate jp 
strument books and publications to the 
Sarnia Public Library. 

Texts chosen were two by Eckman 
Principles of Industrial Control ang 
Industrial Instrumentation, and a copy 
of The Handbook of Measurement and 
Control, by M. F. Behar, as well asa 
year’s subscription to ISA JOURNAL 
of the Instrument Society of Ameria, 
starting with the first issue of January 
1954. 

The Section hopes this cooperation 
with the local library will become a 
established policy, 30 long as financial 
conditions permit. The Sarnia Library 
Board will also buy instrument texts 
at the suggestion of the Section’s Ba 
cational Committee and in time a sub 
stantial Instrument Library is & 
pected to result. 

This action on the ISA member 
part is in keeping with one of th 
chief aims of ISA, to stimulate interest 
in instrumentation and to encourage 
high school and college students t 
enter the field of instrumentation & 
gineering. The members also feel that 
donation of instrumentation publia 
tions to the Sarnia Public Library wil 
result in more interest in the industry 
and possibly determine the future @ 
reers of young men.—By Larry Hall. 


—!ISA— 


OVER 100 ATTEND WAYNE 


COUNTY SECTION MEETING 

Attendance at the Wayne Counly 
Section’s April meeting passed tht 
100-mark, while Ralph Sheets, instr 
ment engineer of Aurora Gas Compally 
moderated a panel discussion on dt 
ferent types of Flow Measuremelt 
Representatives of Potter Aeronautical 
Corp., Hagan Corporation, Commertiil 
Research Laboratory and The 
Corp., discussed flow measurement 
propellor types, ring balance, 
orifice and mercury manometer 

New officers will be installed at 
Section’s May meeting, and a Gulf 
Company representative’s topic” 
titled, The Magic Barrel. Clark 
ers Instrument Co., and Smith 
ment and Equipment Co. are § il 
ing the May dinner meeting. ie 

Tentative plans are under way @ 
plant tour in June.—By H. L. 













Caw 


INSTRUMENT FAIR HE 
BY CENTRAL KEYSTO 


Members of the Central Ke 
Section held a well attended I 
ment Fair, April 22, at the West® 
Country Club, Camp Hill, Pa—W 
Nagorny. 
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Temporary Officers of Scioto Valley Section 


LEFT TO RIGHT: 


foslind. J. G. Henry is not shown. They will serve until an election is held. 





408 ANGELES POLICE 
™ SHOW ISA MEMBERS 
HoW INSTRUMENTS HELP 


SOLVE TOUGH CRIMES 

Captain Floyd W. Rosenberg of the 
Detection and Crime Prevention Bu- 
rean of the Los Angeles County Sher- 
ifs office will show members of the 
Ios Angeles Section how instruments 
as laboratory aids help to solve some 
of the toughest crime cases. 

His topic, Detection Through Applied 
Research Using Scientific Instruments, 
will tell about the use of instruments 
which have become everyday work- 
tools to police; how such laboratory 
instruments as fluoroscope, X-ray, spec- 
trograph, comparison microscope, ul- 
tra-violet light, spectrophotometer, “lie 
detectors”; and so forth are used in the 
preparation and preservation of crimi- 
nal evidence. 

The meeting will be held April 14 at 
the Carolina Pines, 7315 Melrose Ave., 
Hollywood.— By Robert L. Galley. 


~iSA— 
HERE’S AN IDEA FOR 
SECTION BULLETINS 

K. H. Walker, managing editor of 
The (Aruba Section) Bulletin, suggests 
that Section Editors exchange copies 
oftheir monthly publications. Says he, 
“The idea of exchanging bulletins, to us 
a& we sit here with bleary eyes and 
inky fingers, is that the exchange is an 
excellent method of swapping informa- 
tion, contacts and offering friendly in- 
sults.” 

Send a copy of your Bulletin to Edi- 
tor Walker, P. O. Box 387, Aruba, N.W. 
I, and he will send you a copy of the 
Aruba Section Bulletin, a nicely done 
mimeograph job. 

—ISA— 

Action gets results. Be an ACTIVE 

Member of your ISA Section. 












$ new Scioto Valley Section organizational meeting. 





R. F. Marquardt, J. K. Boughton, R. A. Cottingham and E. E. 


RECORDER MEASURING 
SYSTEMS TO FEATURE 
D.C. SECTION MEET 


G. L. Broomell and L. E. Emerich 
of Leeds and Northrup will discuss, 
Developments in Measuring Systems 
for Recorders and Their Applications, 
at the March 15 eight o’clock meeting 
of the Washington Section, at the 
Pepco Auditorium, 10th and E Streets, 
N.W. The dinner will be held at the 
Italian Kitchen, 427 11th Street, N.W., 
at 6:15. Non-members are urged to 
attend. 

Technical papers to be presented 
will review the early history of null- 
balance recorders with mechanical and 
electronic amplifying systems to be 
followed by a comparison of the capa- 
bilities and limitations of both types. 

Finally, a variety of applications 
will be described for which the charac- 
teristics of electronic recorders are 
particularly suited and which have in- 
creased the scope and utility of re- 
corders in general . These applications 
demonstrate the usefulness of speed, 
low range and high input impedance, 
or combination thereof, permitted by 
electronic operation.—By W. A. Stoll. 

’ Ce 
FLOW METER APPLICATION 
COLUMBUS SECTION TOPIC 

Henry Stoll, Applications Engineer 
with the Taylor Instrument Company 
gave a talk on Flow Meter Applications 
at the Columbus Section meeting, 
March 18. The meeting was held at 
the Battelle Memorial Institute Audi- 
torium 

The February meeting heard Glen 
Krouse, President, Krouse Testing Ma- 
chine, Inc., of Columbus, talk on In- 
strumentation on Fatigue Testing and 
Stresses in Service.—By J. A. Hamblin. 





INSTRUMENT mechanics and engineers representing seven firms in four Scioto Valley counties in southern Ohio attend 
The new Section’s application has been received at the National Office. 
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SCIOTO VALLEY OHIO 
INSTRUMENT MEN PLAN 
FOUR-COUNTY SECTION 


Ninety instrument engineers and 
mechanics met at Waverly, Ohio on 
March 1, to form a new ISA Section 
for the four southern Ohio counties in 
the Scioto Valley area, and elected tem- 
porary officers pending the receipt of 
a Section Charter from the National 
Society. 

Robert A. Cottingham of Grineli Cor- 
poration and past president of the Oak 
Ridge Section was chosen chairman, 
Joseph G. Henry of Goodyear Atomic 
Corporation, formerly an officer of the 
Columbus Section, elected secretary 
and James K. Boughton, Goodyear 
Atomic Corp., a former Akron Section 
member was elected treasurer. 

Fred A. Lennon, National Finance 
Committee chairman and a member of 
the Cleveland Section, picked up the 
meeting’s dinner tab at the Waverly 
First Presbyterian Church. E. E. Fors- 
lind, former Boston Section secretary 
presided at the meeting. 

The new Section’s organizing com- 
mittee members were J. G. Henry, Rus- 
sell F. Marquardt and E. E. Forslind, 
all with the Goodyear Atomic Corpora- 
tion, Portsmouth, Ohio. 

After much discussion, the meeting 
decided by majority vote to apply for 
an ISA charter under the name of 
Scioto Valley Section. The National 
Society’s objection to an area name 
designation was discussed but the 
consensus of the meeting was that if 
such names as Portsmouth or Chilli- 
cothe, were selected, other cities might 
feel excluded, and if Waverly or Pike 
County were chosen, the impression 
was that an “all-Atomic Energy Com- 
mission” Section would result. The 
meeting decided the name Scioto Val- 
ley would attract iy ument men from 
all sections of Sou Ohio’s Scioto 
Valley industrial ar. s well as those 
employed with the AnwC Project who 
will form the majority membership. 

The newly proposed Section plans to 
hold its temporary meetings in Waver- 
ly on the first Monday of each month, 
with a dinner meeting at six.—By Bob 
Henley. 

SA 

The ISA JOURNAL is an excellent 
reference for engineers and technic- 
ians. Have them subscribe to the ISA 
JOURNAL or, better yet, enroll them 
as members of the INSTRUMENT SO- 
CIETY OF AMERICA. 













At the Third Louisville instrumentation Fair 


LSA MECTING MARCH i* 
KAPFHAMMERS PARTY HOUSE 


OWNER AT 630 
SPEAKER: > 


“SIMPLIFIED INS TAUMER 


ACTION IN LOUISVILLE’S Third Instrumentation Fair is shown in photos above. 
Visitors signing up with registrars. The five Kentucky belles are, from left, the 
Misses Bernice Cooke, Joan Craven, Julie Goodwin and Ruth Warner of the Girdler 
Co., and Betty Walsh of Joseph E. Seagram and Sons, Inc. In the next photo, from 
left, is James E. Ballard, Louisville Section vice president, an instrument mechanic 
with duPont; Jack L. Gates, treasurer and chairman of the Fair Committee, an instru- 
ment engineer with Girdler Co., and C. M. Bosworth, Section president, a process 
instrument engineer with Joseph E. Seagram and Sons, Inc. Two views of exhibitors’ 
booths with operating demonstrations 
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Attendance Records Brokes 
In Louisville Section’s 
Third Instrument Fair 


Thirty-one exhibitors representa 
80 instrument and instrument ag 
sory manufacturers occupied 41 bogie: 
at the Third Louisville Instrumen. 
tion Fair held February 24 and 95) 
the St. Matthews Armory, Louisyij 







y- ; 

The exhibits featured laboratory, jm 
dustrial and scientific instruments, jp. 
cluding many interesting and informy” 
tive operating demonstrations. ‘ 
booth was manned by technical exper: 
to explain the aspects and applications” 
of equipment on exhibit. 

Attendance at the one afternoon 
and two evening sessions totaled 1100, 
representing 150 firms, including man. 
agement, engineering, instrument and 
production personnel. Attendance 
this year doubled the 1952 Fair. 

Several exhibitors in paying compli 
ments to Louisville Section’s success. 
ful Fair said they hoped other metro. 
politan areas would do as well, filling 
a vital need of the instrument indus. 
try. 

Jack Gates, general chairman of the 
Fair Committee and his co-workers 
received a large share of the credit 
for the successful show. Louisville 
newspapers, radio and television sta- 
tions gave full coverage to the Fair— 
By R. C. Thomas. 

ect & Mis 


N.Y. MEMBERS ENJOY 
FIELD TRIP IN A BREWERY 


New York Section members who at 
tended the March meeting in spite of 
the weather enjoyed a field trip 
through Schaefer Brewery, Brooklyn. 

New York’s Section Correspondent 
David M. Breslauer says, “As an it 
strument man I must report that ‘the 
hand that has never lost its skill’ i 
still doing it by hand. The plant has 
lots of room for automation, but we 
were impressed by the cleanliness of 
the premises and purity of the ingret- 
ients as well as the extensive biological 
and laboratory controls used.” 

Bill Scholan arranged the trip and 
Bob Hutcheon served as the “Section 
Reporter.” Schaefer’s staff of instri- 
mentmen, Charley Hanft, Joe Lavery 
and Don Fritz, conducted the plant 
tour. 

Forty-one ISA members, including 
some New Jersey Section visitors, made 
the tour and now acclaim themselves 
“experts” who can talk knowingly 
about “wort” and “krausen” and all 
the other ingredients thrown in © 
make this “elegant brew.”—By Davi 
M. Breslauer. 

—!ISA— 


NORTH TEXAS MEMBERS 


MEET A NAVY AIR STATION 

A talk on the Instrument Repair Dr 
vision of the Naval Air Station, Corpus 
Christi, Texas, featured the North 
Texas Section’s March meeting. Fok 
lowing the lecture, members Wée 
taken on a conducted tour of the Naval 
Air Station facilities with explanation 
of the instruments used, includiig 
automatic pilots and link trainers 
By Homer C. Givens. 
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Quickest way of getting ahead i 

licking headache jobs. 
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BATON ROUGE SECTION | 


ANCE CLINIC ELECTS 1954 OFFICERS 


: for 1954. President, Paul H. Snarr 
] 3 ’ °. 
meal ¢ ante Esso Standard Oil Company; Vice 
The subject 
President, Homer E. Sanders, Ethyl 
will be pH and - : d 
- Corporation; Secretary, Richard 8S. | © WAR’ Wahaus 
will be covered acs 
in April by Yahrmarkt, Ethyl Corporation; Treas- Uy <i 
heeds and urer, John S. Day, Ethyl Corporation; YY, = UW 
7 National Delegate, Raymond J. Moody, A , Upp 
Northrup and ff 
ia May by Crawford Fitting Company, and Alter- | ner Te tons Y 
nate Delegate, W. F. Zachariach, Ethyl a) | 
Beckman In- y, wecetener SZ) 
struments, Inc. Be > oO a ay ee 
Speakers —- ie 
ee service pn ol om You’re the one who benefits when 
new members are added A. 
1100, Leeds and Northrup Company, Chicago, veg ISA _ mathe 
y man. | Il. Geor t_ Bourke, Held. engineer TULLAHOMA SECTION TO 
taal | shee Fore, service engineer with PUBLISH BULLETIN 
ndance , ” ’ The first issue of a monthly news 
Texas. ‘ bulletin will be published by the Tul- 
. Byening sessions will be held in each , ; : 
ompli- the four areas of the following lahoma Section on April 21. Owedia 
— preg a ~~ oe on secretary, announces 
me 2 . that W. W. Johnston will be the editor 
thrup: at 
filling Bis. Baytown ge Page ae. At the Tullahoma Section’s technical 
indus- : ; : , meeting held March 2, Charles Snyder, 
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. 4 John MacDonald and Frank Chase, of 
f Beckman Instruments, Inc., at Texas : : 
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a wrvice and repair techniques, with description of the use of the “sadic Lined Gage shown 
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5 ATTEND NEW JERSEY — 
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a tate, loss-in-weight and metering The National Office regrets to an- | bers, lead, phenolic base compounds, 
i ut | Mmps Details of the systems were  nounce the death of William K. Sow- Teflon, and other materials. Jerguson 
discussed using slides from designs don of Hastings-on-Hudson, N. Y., on | Lined Gages are designed to meet your 
ngred- | amd pictures of actual applications. December 12, 1953. Mr. Sowdon was a | requirements of long-life and depend- 
ogical Mr. Tower, head of process design member of the New York Section and | able operati , “a 
a ad chemical engineer for the firm, employed with the Simplex Valve & | peration. 
oction og Secesion of the problems from Meter Co., Philadelphia, Pa., as mana- | To meet your constantly increasing va- 
aan “Process Engineer's Point of View.” ger of the Metropolitan District. His | riety of demands, Jerguson engin 
po oor equipment, safety, materials M.E. degree was received from Cornell | J » g closel ‘ th ch 8! we 
properties, ratios, etc., with regard to | University. orking C y wi e men in the 
proportioning systems. : Chemical and Petrochemical Fields, 
nding — seek part and enjoyed a live- George H. Guites have developed a complete line of 
nail — on period. —By W. H. Shell- It is with deep regret that the New | sound, dependable liquid level gages, 
selves a Jersey Section announces the sudden ralv F -cialties in various 
ringly THIRTY M LS A — death of George H. Gaites of the Bristol valves, an specialties 2g Pegs 0 metals 
all EMBERS RENEW Company, on September 1, 1958. He | and synthetics to handle corrosive 
in | TEXAS SECTION suffered a heart attack in his New York | liquids and gases. 
David * onto the North Texas Sec- office. After graduating in electrical 
rst scheduled meeting for engineering at Brooklyn Technical In- Jerguson Gages keep you out of 
the purpose of reactivatin i y i 
g the Section. stitute, he was associated with Frank- trouble, and they save you time and 
S an attendance of 30, six of lin Sugar Company's engineering de- | money. Send for drawing GD-431 
TON Were either members or former partment. Mr. Gaites joined The Bris- | on Lined Gages, or send your re- 
fel detect” the meeting elected a new tol Company in 1920 as a sales engi- | quirements. 
: of officers, neer. Later he was the company’s 
ee ynerris was elected president, resident sales engineer at Cincinnati 
. es, first vice president and and then promoted to Philadelphia dis- 
= Two vi of the program committee. trict manager. He went to England for 
Naval ce presidents and members of a short period and did a commendable 
tions sag yp oregon are, C. C. job in organizing The Bristol Instru- Gages and Valves for the 
uding | Pryor was’ an Jack W. Rush. Gene ment Company, Ltd. On return he went Observation of Liquids and Levels 
per eee vice president and to Pittsburgh as the company’s district JERGUSON GAGE & VALVE COMPANY 
chairman. manager and later as regional manager 5 Mass 
Freudenthal was named to fill for Pittsburgh and Cleveland districts. vee ee re perry Ai 
eit — Secretary job and Jack M. His final achievement came as New Jerguson Tress Goge & Valve Co., Ltd., London, Eng 
l | UL. a oerve as treasurer.—By York poss vie manager, fulfilling a long- | Pétrole Service, Paris, France ed 
. time ambition. 
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“The Mechanics Maintenance Clinic 
mite, with C. W. Bates of Hum- 
+, 0j] and Refining Company as chair- 
x man, has com- 
pleted plans 
for the 1954 an- 













PHILADELPHIA SECTION 
ELECTS 1954 OFFICERS 


The following Baton Rouge Section 
members have been elected to office 






























































by Morris G. Moses 


No, 2,501,957—TEMPERATURE 
TRANSMITTER 

Design for a temperature transmitter con- 
sisting of a gas-filled thermal system acting in 
conjunction with balancing bellows and air 
supply to transmit a pneumatic signal which 
is linear to bulb temperature. The bellows is 
part of a “null-balance” air loop and the de- 
sign attempts to cancel effects of bellows non- 
linearity by maintaining bellows in nearly fixed 
position for any value of measured variable. 


No, 2,528,735—ELECTRONIC CONTROLLER 
A continuous, stepless balancing instrument 
employing a variable air capacitor driven by 
two opposing solenoids which are part of a 
bridge circuit. Measurement is accomplished 
with resistance-capacitance bridges or charged 
capacitor voltage comparison circuits, depend- 
ing on the input element used. 
No. 2,536,082—PNEUMATIC CONTROLLER 
A modern pneumatic controller which in- 
cludes proportional, reset, and derivative re- 
sponses, and flexibility of design to permit 
integral or external mounting of air transfer 
station for testing and manual operation. 
Patent includes variation for electrical input 
and pneumatic output operation. The reader 
might compare this instrument with its fore- 
runner above, patent 1,327,800. 


No. 2,568,587—DIFFERENTIAL 
TRANSFORMER 

A device for producing an electrical signal 
whieh can be controlled in both phase and 
amplitude by adjustment of flux distribution 
within the unit. This design tends toward 
equal and stable electrostatic coupling between 
primary and secondary windings. Design also 
permits high degree of linearity with respect 
to armature displacement. Phase shift is mini- 
mized by making the inductance change very 
small over normal range of armature motion. 
No. 2,654,064—“Q” METER 

An electronic instrument for determining the 
“figure of merit” of capacitors, radio-frequency 
resistance, and distribution of capacity in 
windings of inductors. 


No. 2,664,6445—LIQUID LEVEL APPARATUS 

Simple design for manometer type liquid 
level indicator suitable for attachment to com- 
mon containers. 
No, 2,664,672—FLUID PRESSURE 
REGULATOR 

A design for a Diaphragm-Spring type pres- 
sure regulator with shut-off feature on abnor- 
mally low pressures. 
No. 2,644,673—DIAPHRAGM MOTOR 

A fluid pressure motor design suitable for 
characterized inner valve, and utilizing elastic 
properties of rubber diaphragm instead of 
spring for return stroking. 
No. 2,664,674—FLUID REGULATOR VALVE 

A diaphragm-spring type pressure regulator 
with built-in relief valve. 
No. 2,664,742—DENSITY INSTRUMENT 

very novel design utilizing centrifugal 

forces of rotating masses of different densities, 
and comparing movements caused by an un- 
known mass with that of a known mass at 
given speeds. 
No. 2,664,749—FLUID PRESSURE 
RESPONSIVE EQUIPMENT 

A differential Manometer consisting of two 
opposing bellows and a liquid seal. Motion of 
bellows is transmitted through torque tube for 
measurement, indication, and control. Device 
has overrange protection. 
No. 2,664,750—PRESSURE GAGE 

A novel gage in which an expansible rubber 
bulb is substituted for the conventional bour- 
don or bellows. 
No. 2,664,849—INDICATING INSTRUMENT 
LIGHTING 

A German patent describing means of light- 
ing dials and pointers on gage type instru- 
ments. 
No. 2,664,879—pH INSTRUMENT 

very simple, but effective unit for testing 

PH in canals and large bodies of water using 
pH sensitive reagent papers. 
Neo. 2,664,907—APPARATUS FOR 
PROPORTIONING FLOWS 

A system combining positive displacement 
pumping elements and flow-ratio controllers. 
No, 2,664,914—SELF REGULATING 
CONTROL VALVE 

Novel design for flow control valve utilizing 
a spring loaded piston & dashpot with a built- 
in check valve. 


No. 2,665,322—THERMOCOU PLE 
MANUFACTURE 

Novel method of making thermocouple mul- 
tiple runs, using an insulation having a melt- 
ing point near that of solder. Thermal junc- 
tions can be made at random points along 
conductor pairs. 
No. 2,665,579—PNEUMATIC CALIBRATING 
APPARATUS 

A French-Swiss patent on a pneumatic man- 
ometer (diaphragm type) coupled to electrical 
circuits. Diaphragm movements are limited 
by ordinary micrometer head which adjusts 
“go-no-go-"" points. Internal “zeroing” is pro- 
vided. 
No. 2,665,580—VALVE LEAK DETECTOR 
A simple effective design utilizing a rubber 
housing which fits tightly over the valve stem. 
A thin sheet of rubber in one section of the 
housing forms a blister in the event of leak- 
age. 
No. 2,665,707—FLUID PRESSURE CONTROL 
APPARATUS 

A force-balance system consisting of differ- 
ential bellows, spring member, and pilot valve. 
No. 2,665,876—DEFORMABLE VALVE 

A novel valve design permitting adjustment 
to small leak rates. 


No. 2,665,877—PRESSURE SEALED VALVE 

A fluid operated valve with pressure equal- 
izing connections to assist valve movements. 
No. 2,665,896—ACCELERATION SENSITIVE 
DEVICE 

A novel acceleration transducer in which 
acceleration is measured by relative movement 
of two electrodes in a conducting solution. 
No. 2,665,964—RECORDING INSTRUMENT 

Design of English origin for recording car- 
riage having multiple point recording styli 
including switching motors and linkages. 
No. 2,666,089—'RADIOMETER SENSING 
UNIT 


A radiometer unit (for hemispheric investi- 
gations) consisting of thermal resistance unit, 
thermoyile mounted on the resistance unit and 
suppor/ing means for hot and cold junction 
isolation, 

No. 2,666,090—THERMOCOU PLE 

Patent for a Bismuth-Nickel vs. Tin-anti- 
mony couple. Thermocouple output curves are 
given. 

No. 2,666,109—LIQUID LEVEL CONTROL 
rugged industrial float control unit with 

mechanical linkages to snap-action type pre- 

cision switches for indication of level limits. 


No. 2,664,917—ABSOLUTE PRESSURE 
APPARATUS 

An absolute pressure element consisting of 
a measuring bellows and sealing bellows en- 
closed in a housing which can be evacuated. 
Linkages extend through the seal for coupling 
to secondary elements such as indicators. 
No, 2,665,066—ELELCTRICAL CALCULATOR 

An inductance bridge instrument for flow 
metering with provision for density correction. 
No. 2,665,105—DIAPHRAGM SEALED 
VALVE 

A description of 
Patent” type valve. 
No. 2,665,129—THERMOELECTRIC 
MECHANISM 

A bridge consisting of two infra-red sensi- 
tive detectors which activate a secondary con- 
trolled circuit when heat is applied to one 
detector. Second infra-red element cancels out 
ambients. 


the modern ‘“Saunders- 





Printed Copies of patents are avail- 
able at 25c each, design patents 10c 
each. In ordering, clearly identify by 
number and title all material desired. 
All fees must be paid in advance, in 
United States currency, Post Office 
Money Order or Certified Check, payable 
to the Commissioner of Patents, Wash- 
ington 25, D. C. 











The 1953 Proceedings of the Instru- 
ment Society of America are now avail- 


able. If you haven’t already done so, 
send an order for your copy now. 
Price is reasonable—$5 to members 


and $10 to non-members. 


MAY 19-20 DATES FOR 
PACIFIC NORTHWEST 
INSTRUMENT SHOW 


The Pacific Northwest Inst; 
Show sponsored by the Seattle 
is scheduled for May 19 and 20 at the 
Seattle Civic Auditorium. ; 

In the ast two years the 
Northwest Instrument Show hag 
held at Richland, Washington, by the 
Richland Section. This years’ show 
moves to Seattle. 

For further information contact 
Williams, Show Manager, 90 Univers. 
ity St., Seattle 1, Wash. 


TECHNICAL FUTURE OF 
INSTRUMENTATION TOPIC 
OF DETROIT MEETING 


The Technical Future of Instrumep. 
tation was the topic of discussion at 
the March meeting of the Detroit Seo. 
tion, delivered by Robert J. Jeffries 
Associate Professor of Electrical Bp. 
gineering, Michigan State College and 
editor of ISA JOURNAL. 

The meeting was held at the Uni 
versity of Detroit in the Engineering 
Building and was well attended —By 
Philip Hill. 


THERMOCOUPLES IS TOPIC 
AT AKRON SECTION 


John F. Kramer, sales engineer with 
Minneapolis-Honeywell, Brown Instr- 
ment Division, spoke on the various 
phases of theory, application and con 
struction of thermocouples at the 
March 9 meeting of the Akron Section, 

A new short film, Meet the Champ, 
told the inside story of five times world 
champion basketball team, the Min 
neapolis Lakers.—By D. Pearse. 


-!|SA— 


TRANSISTORS IS TOPIC 
AT ROCHESTER SECTION 


Dr. Juliana Webb of Eastman Kodak 
Company Research Laboratories, Ro 
chester, spoke on the how and why of 
transistors at the March 23rd meeting 
of the Rochester Section at the Bausch 
& Lomb Hall, University of Rochester. 

Dr. Webb, a physicist of considerable 
lecturing experience presented his talk 
in an easily understood and informal 
discussion.—By R. C. Schwarz. 


BALTIMORE SECTION 
MEMBERS HEAR TALK 
BY DR. ECKMAN 


Dr. Donald P. Eckman, consultant 
to Conoflow Corporation, Philadelphia, 
and associate professor of mechanical 
engineering, Case Institute of Tech 
nology, Cleveland, addressed members 
of the Baltimore Section on Frequeney 
Response of Pneumatic Motor Opera 
tors, at the March 12 meeting. 

The guest speaker is the author of 
Principles of Industrial Process Com 
trol, published 1945 by John Wiley & 
Son. His second book, Industrial It 
strumentation, also published by Wiles, 
is widely read by instrument men. 

Color slides were used to illustral? 
discussion of his topic. 

The February meeting heard c.¥ 
Hench, field engineer, Beckman 
vision of Beckman Instruments 16 
speak on The Development of p 
strumentation.—By Orval Andersom. 
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{$A Membership Survey 
als Interesting Facts 


 Interes' facts are revealed in 
ona being conducted by the 
_ Office in determining the 
saphical location of the 7,357 
i ners of the Instrument Society of 
Mrica, TWo of the surveys will 
gow occupations and industrial clas- 
fications of the members. 
three surveys also will serve to 
ISA Journal circulation break- 
jomn figures for advertisers’ market- 
ing data. 
The geographical survey, according 
ip Society Manager Percy V. Jones, 
Jr, showed that the Middle Atlantic 
consisting of New York, New 
and Pennsylvania, leads with 





221 members. 
The East North Central Region 
guprising Ohio, Indiana, Illinois, 


and Wisconsin, is next with 
1502. South Atlantic, which includes 
Pdaware, Maryland, District of Co- 
jymbia, Virginia, West Virginia, North 
(yrolina, South Carolina, Georgia and 
florida, totals 872. The four Pacific 
sates have 781. West South Central, 
emprising Arkansas, Louisiana, Okla- 
homa and Texas, total 668. East South 
Central, including Kentucky, Tennes- 
ge, Alabama and Mississippi, totals 
43. West North Central, including 
Minnesota, Iowa, Missouri, North and 
South Dakota, Nebraska and Kansas, 
%}. New England states, Maine, New 
Hampshire, Vermont, Massachusetts, 
Rhode Island and Connecticut, total 
M4. The Mountain States of Montana, 
Maho, Wyoming, Colorado, New Mexi- 
t, Arizona, Utah and Nevada, 124. 
Canada is credited with 274 and 
Aruba, N.W.I., with 81. Journal sub- 
sribers, not members of ISA, total 20. 


SAVANNAH RIVER 
SECTION NEWS 


Plans have been firmed up for the 
ihstrument Open House of the Savan- 
tah River Section to be held April 14 
it the Graniteville Civic Center. 

Members of the local sections of en- 

ring societies have been invited: 

American Institute of Chemical En- 
sineers, American Institute of Electri- 
al Engineers, and American Society 
of Mechanical Engineers. 

Approximately eight instrument 
fnuiacturers and vendors will par- 
tipate—By L. P. Skin ner. 


—ISA— 


WLLAHOMA SECTION TO 
PUBLISH BULLETIN 


ha first issue of a monthly news 
etin will be published by the Tul- 
ma Section on April 21. Owedia 
ontgomery, secretary, announces 
hak — will be the editor. 
€ Tullahoma Section’s technical 
Meeting held March 2, Charles Snyder, 
MacDonald and Frank Chase, of 
Consolidated Engineering Corpora- 
» Presented a program of color film 
| Thee Measurements” and a 
Ption of the use of the “sadic” 
& pressure calibration system. 
SEE 
April 1954 a 








INSTRUMENTATION OF 
OIL PIPE LINES IS 
SARNIA’S SUBJECT 


Long distance oil pipe lines was the 
theme of the Sarnia Section’s February 
meeting which opened with a sound 
color movie titled, Oil Across the 
Rockies, depicting construction of the 
Trans-Mountain Pipe Line from Ed- 
monton to Vancouver. 

Difficulties of laying a large pipe line 
across mountains, streams, rivers and 
through soft muskeg were vividly illus- 
trated in the film made available by the 
Bechtel Corporation. 

Vice president Jack Heatley, pre- 
sided and introduced the several visi- 
tors from the Bechtel Corporation and 
the International Pipe Line Company. 

J. W. Graeb, speaker of the evening 
chose Instrumentation of Oil Pipe 
Lines, as his subject and illustrated 
with slides showing operations of the 
Sarnia pumping station. 

His talk explained that one of the 
main difficulties in pipe line control 
is to keep the various products going 
through the line separated from each 
other as much as possible to avoid 
waste. He said that in the Sarnia to 
Toronto products line of Imperial Oil, 
there were as many as eight different 
products flowing at one time. Separa- 
tion is best made by keeping turbulent 
flow in the line rather than stream- 
lined flow. 

Control of pipe lines is primarily 
pressure and amounts to limit controls 
rather than throttling controls. At 
times, he said, it is necessary to have 
an over-riding flow control, however, 
and the instrument hook-up to accomp- 
lish this was illustrated by his slides. 

One of the most interesting features 
of his talk was the description of the 
unattended pumping stations: that is, 
a completely automatic station under 
supervision of a human operator sev- 
eral miles away. 

The extent to which automation is 
carried on at such stations was graph- 
ically described by the speaker when 
he told how the “go-devil” (a device 
put in a pipe line which is carried 
along by the oil flow to clean out the 
line) was made to bypass the pumps 
at such a station. Stainless steel 
sleeves are inserted in the line just 
before the pump suction and after the 
pump discharge, with the pump lines 
being taken off the main line as a 
loop so that the main line is straight 
through. 


Between the points on the main line 
where the suction and discharge lines 
tie in is a check valve which is normal- 
ly closed. As the go-devil reaches the 
first stainless steel sleeve, it causes a 
change in the magnetic flux surround- 
ing the pipe, and this is detected and 
converted by instruments into a signal 
which causes the pumps to shut down. 
Since the pressure on each side of the 
check valve is now equalized, the check 
valve opens and the flow of oil (by 
pumps further upstream of the sta- 
tion) carries the go-devil past the suc- 
tion line, through the check valve, and 
past the discharge line. The pumps 
may now be started again without 
danger of drawing the go-devil into 
the pumps. This is accomplished by 
the second stainless steel sleeve past 
the discharge tie-in, which initiates a 
signal to start the pumps.—By Larry 
Hall. 
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WITH THE | SIE 
GEOPHYSICAL 
MICROVOLTER 


The oscillator, which may be used 
separately, is stable, splash proof, hum 
proof, and produces up to 5 volts with very 
low distortion. With the attenuator, it will 
provide 1 microvolt to .1 volt AC (2 to 20,000 
cps) or DC at an output impedance of 10 to 
500 ohms. Price, f.o.b. Houston, complete 
with batteries and cover: $295.00. Oscillator 
only, complete with batteries and <over: 
$215.00. Attenuator only, in separate case: 
$95.00. 


Write today for free literature. 












SOUTHWESTERN INDUSTRIAL 
ELECTRONICS COMPANY 


2831 POST OAK ROAD 
HOUSTON 19, TEXAS 
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Scientific Apparatus Makers Association, 36th 
Annual Meeting, The Broadmoor, Colorado 
Springs, Colorado. For information write Ed- 
ward J. Albert, President, SAMA, care of 
Thwing-Albert Instrument Company, Philadel- 
phia, Pa. May 2-6. 


Electrochemical Society, Semi-annual Meeting, 
Chicago, Illinois, LaSalle, Hotel. For informa- 
tion write Henry B. Linford, Secretary, 216 
West 102nd St., New York 25, N. Y. May 2-6. 


Society of Motion Picture and Television En- 
gineers, 75th Convention, Washington, D. C., 
Hotel Statler. For information write John W. 
Servies, Convention Vice Pres., 40 West 40th 
St., New York 18, N. Y. May 2-7. 


Association of Iron and Steel Engineers, Spring 
Conference, Philadelphia, Penna., Belleview- 
Stratford Hotel. For information write T. J. 
Ess, Managing Director, Empire Building, 
Pittsburgh 22, Penna. May 3-5. 


Institute of Radio Engineers—American Insti- 
tute of Electrical Engineers—Radio, Electron- 
ies, and Television Manufacturers Assoc., Joint 
Electronic Components Symposium, Washing- 
ton, D. C., U. S. Department of the Interior 
Auditorium. For information write E. K. 
Gannett, Administrative Editor, 1 East 79th 
St., New York 21, N. Y. May 4-6. 


American Institute of Industrial Engineers, 
National Convention, Louisville, Kentucky. For 
information write R. G. Youngerman, P. O. 
Box 957, Louisville, Kentucky. May 6-8. 
Institute of Radio Engineers, New England 
Radio Engineering Meeting, Boston, Mass., 
Sheraton Plaza Hotel. For information write 
E. K. Gannett, Administrative Editor, 1 East 
79th St., New York 21, N. Y. May 7-8. 


Institute of Radio Engineers, Airborne Elec- 
tronics Conference, Dayton, Ohio. For infor- 
mation write E. K. Gannett, Administrative 
Editor, 1 East 79th St., New York 21, N. Y. 
May 10-12 (Tentative Date) 


American Institute of Chemists, Annual Meet- 
ing, Asbury Park, N. J., Berkeley-Carteret 
Hotel. For information write Lloyd Van 
Doren, 60 East 42nd St., New York 17, N. Y. 
May 12-14. 


American Institute of Chemical Engineers, 
National Meeting, Springfield, Mass., Hotel 
Kimball. For information write F. E. iveese, 
Monsanta Chemical Company, 812 Monsanto 
Ave., Springfield, Mass. May 16-19. 
American Institute of Electrical Engineers, 
Appliance Technical Conference, Chicago, IIli- 
nois, Morrison Hotel. For information write 
Headquarters, 33 West 39th St., New York 18, 
N. Y. May 17-19. 


1954 Electronic Parts Show, Chicago, Illinois, 
Conrad Hilton Hotel. For information write 
Kenneth C. Prince, General Manager, Suite 
1500, 11 South LaSalle St., Chicago 3, Illinois. 
May 17-20. 


Wheelco Division Barber-Colman Company.... 8 


Howard H. Monk & /.-:ociates, Inc. 
Beckman Division Beckman 

Instruments Inc. 

Darwin H. Clark Company 


The Bristol Company 


James Thomas Chirurg Company 


Fisher Governor Company 
Weston-Barnett, Inc. 


The Foxboro Company . 
Horton-Noyes Company 
Helicoid Gage Division 


Reincke, Meyer & Finn 
American Chain & Cable Co., Inc. 


Jerguson Gage & Valve Company ............6] 


Roy Elliott Company 


Pacific Northwest Instrument Show, Seattle 
Section, Instrument Society of America, 
Seattle Civic Auditorium, Seattle, Washing- 
ton. For information write Guy Williams, 
Show Manager, 90 University St., Seattle 1, 
Washn. (Same exhibiton as held last two 
years at Richland, Washn.). May 19-20. 


Operations Research Society of America, An- 
nual Meeting, Chicago, Ill., Edgewater Beach 
Hotel. For information write T. E. Caywood, 
704 Argyle Ave., Flossmoor, Ill. May 21-22. 


School of Public Health and Institute of In- 
dustrial Health, University of Michigan, Ann 
Arbor, Mich. A Symposium on Instrumenta- 
tion for Industrial Hygiene. Cooperating so- 
cieties, Scientific Apparatus Makers Assn., 
American Industrial Hygiene Assn., and 
American Conference of Governmental In- 
dustrial Hygienists. For information write: 
Director, Continued Education, School of Pub- 
lic Health, University of Michigan, Ann Arbor, 
Mich. May 24-27. 


Conference on Industrial Research, Harriman, 
New York Arden House, Harriman Campus. 
For information write, Robert Teviot Livings- 
ton, 409 Engineering Building, Columbia Uni- 
versity, New York 27, N. Y. June 6-11. 

Society of Automotive Engineers, Summer Gen- 
eral Meeting, Atlantic City, New Jersey Hotel 
Ambassador. For information write, W. W. 
Milne, Business Manager, Meetings Division, 29 
West 39th St., New York 18, N. Y. June 6-11. 
Society of the Plastics Industry, 6th National 
Plastics Exposition, Cleveland, Ohio, Cleveland 
Auditorium. For information write, Langdon 
P. Williams, Director of Public Relations, 67 
West 44th St., New York 36, N. Y. June 7-10. 


National Society of Professional Engineers, 
Annual Meeting, Milwaukee, Wisconsin. For 
information write, Paul H. Robbins, Executive 
Director, 1121 15th St., N.W., Washington 5, 
D. C. June 8-10. 


American Society for Quality Control, 8th 
National Convention, St. Louis, Missouri. For 
information write, Paul K. Leatherman, Lam- 
bert Pharmacal Co., St. Louis, Missouri. June 
9-12. 

Instrument Society of America, National Edu- 
cation Committee and American Society for 
Engineering Education, University of Illinois; 
Co-sponsored symposium on Instrumentation 
Education. For reservation and registration 
write Prof. G. R. Peirce, Department Electrical 
Engineering, University of Illinois, Urbana, 
Ill. June 12. 

American Society for Testing Material, Annual 
Meeting, Photographic Exhibit and Exhibit of 
Testing Apparatus and Laboratory Supplies, 
Chicago, Illinois, Hotels Sherman and Morri- 
son. For information write, R. J. Painter, 
Exec. Secretary, 1916 Race St., Philadelphia, 
Pennsylvania. June 13-18. 


American Society of Mechanical Engineers, Oil 
and Gas Power Conference, Kansas City, 
Missouri, Hotel Muehlebach. For information 
write, O. B. Schier, II, Meetings Manager, 
Meetings Department, 29 West 39th Street, 
New York 18, N. Y. June 14-17. 


Leslie Company 


American Society for Enginee: . 

Some -— >} - Urbana, Illinois, Unive 
inois. For information write, Mis; 

Strohm, 


Editorial Secretary, 


14-18. 

American Society of Civil E; 

City Convention, Atlantic Cj New 
Chalfonte-Haddon Hall, Fe ' 


write, Don P. Reynolds, Assistant r 


33 West 39th St. New York 18 N 
14-19. ae. 
American Society of Agriculty 
47th Annual Meeting, Minneapelltl 
University of Minnesota. For inj 
write, Frank B. Lanham, Secreta 
Michigan. June 20-23. "7, Se 
American Society of Mechanical 


Semi-Annual Meeting, Pittsburgh, Peni 


ia, Hotel William Penn. For inform 


O. B. Schier, II, Meetings Manager, $9) 


39th St., New York 18, N. Y. June 
American Institute of Chemical 
tional Meeting, Ann Arbor, Mich 
sity of Michigan. For information 
R. White, General Chairman, Uni 
Michigan, 2028 East Engineering Buii 
Arbor, Michigan. June 20-25, 
American Institute of Electrical 
Summer and Pacific General 
Angeles, California. For info 
Headquarters, 33 West 39th St., New 
N. Y. June 21-25. 

Acoustical Society of America, § 
Meeting, New York City. For in 
write, Wallace Waterfall, Secretary, 


55th St., New York 22, N. Y. June @ 


American Helicopter Society, Tenth A 


Meeting, Washington, D. C., 
For information write, Harry M. 
Executive Secretary, 2 East 64th 


York 21, N. Y. June 24-26. 
American Society of Heating and Y. 
Engineers, Semi-Annual Meeting, § 
Massachusetts, New Ocean House, 
formation write, David T. Donovan, As 
Street, New ¥ 


Secretary, 62 Worth 
New York. June 28-30. 


American Physical Society, Min : 
For information write, 


nesota. 
Columbia 
June 28-30. 


University, 


New York 27, 


SEPTEMBER, 1954 


Symposium on Nuclear Physics in 
Education, Northwestern University, 
Physics and Engineering Educators; 
ance limited to 150. Sponsored by A 
Society for Engineering Education, 
Institute of Physics, National Science 
tion, Northwestern University. 
registration required. Write; 
Young, Technical Institute, Nort 
versity, Evanston, Ill. Sept. 7-1. 


Instrument Society of America, First” 


national Instrument Congress and 
Philadelphia, Pa., Philadelphia M 
Convention Hall. For information 
Jones, Jr., Society Manager, 1319 

Ave., Pittsburgh 33, Pa. Sept. 13-24 


Please check data in this 
for accuracy; kindly send in 
meeting notices, missing 





It is suggested that groups 
special conferences, symposia, OF 
hibits of interest to ISA 
forward information concerning 
and dates early in their 
that ISA National Hearquarters 
assist in preventing w 
flicts. 


Jones, Jr., Society Manager, 
ment Society of America, 1319 
heny Avenue, Pittsburgh 33, Pa. 
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Mercready, Handy & Van Denburgh 


Mason-Neilan Regulator Company ....+++*#) 
Sutherland-Abbott a 


Measurements Corporation 
Frederick Smith Advertising Agency 


Panellit, Inc. 


Thomas R. Sundheim 
Southwestern Industrial Electronics Co. 
Rives, Dyke and Company 


Statham Laboratories, Inc. . 
Western Advertising Agency, Inc. 


Taylor Instrument Companies 


Batten, Barton, Durstine G Osborn 


W. M. Welch Mfg. Company .....-- 


H. A. Hooker Advertising Agency, Inc. 
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